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                  Abstract of MRP Empirical Paper 
Aims: Using two data-sets, this study aimed to determine the prevalence of alcohol 
consumption among people with type 2 diabetes mellitus (T2DM) in England and Wales, 
compared with people without T2DM, and to explore associations between alcohol 
consumption and both psychological and behavioural outcome measures in people with 
T2DM. 
Methods: Two data-sets were used. 7,848 participants from the Health Survey for England 
(HSE) 2016 (549 with T2DM) completed the General Health Questionnaire-12 (GHQ-12) 
and Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) and reported average weekly 
alcohol consumption in units. Sixty-one UK participants with T2DM were recruited through 
diabetes peer-support websites to complete a survey, comprising the Alcohol Use Disorder 
Identification Test (AUDIT), WEMWBS, Diabetes Self-Management Questionnaire 
(DSMQ), and Diabetes Distress Scale (DDS). Spearman’s rank correlations, Chi-squared, 
Mann-Whitney U, and Kruskal-Wallis tests were used to explore the relationships between 
alcohol consumption and mental wellbeing (WEMWBS) in both samples, psychological 
distress (GHQ-12) from the HSE, and diabetes-related distress (DDS) and self-management 
(DSMQ) from the online survey. 
Results: From HSE data, people with T2DM were more likely to be non-drinkers 
(OR=2.087) and to have poorer mental wellbeing (p<0.0005) and psychological distress 
(p<0.0005) than people without T2DM. Non-drinkers with T2DM had poorer mental 
wellbeing (p<0.0005) and psychological distress (p<0.0005) than drinkers. From the online 
survey, AUDIT score was not associated with general (p=0.323) or diabetes-related distress 
(p=0.475). A greater AUDIT score was associated with poorer glucose management 
(p<0.0005) and dietary control (p=0.041), but not with physical activity (p=0.229) or 
healthcare use (p=0.708). 
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Conclusions: Alcohol consumption is less prevalent among people with T2DM than the 
general population but may be associated with difficulties in some aspects of self-
management. Drinking is associated with lower psychological distress than non-drinking 
among people with T2DM. Tentative clinical recommendations are made based on these 
findings and areas for further research are suggested. 
Keywords: type 2 diabetes, alcohol, self-management, distress, wellbeing 
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     Part 1: Research – MRP Empirical Paper  
Exploring Alcohol Consumption, Psychological Distress and Health Self-
Management in People with Type 2 Diabetes 
 
Statement of Journal Choice 
The target journal for this review is Diabetes Research and Clinical Practice, the official 
journal of the International Diabetes Federation. This journal publishes original research 
articles and expert reviews in diabetes and related areas. It has an impact factor of 3.239 
(2018). Its target audience is healthcare providers and clinically oriented researchers. This 
study will be of interest to health professionals working with people with type 2 diabetes and 
researchers developing evidence-based recommendations for clinical care and interventions. 
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Abstract 
Aims: Using two data-sets, this study aimed to determine the prevalence of alcohol 
consumption among people with type 2 diabetes mellitus (T2DM) in England and Wales, 
compared with people without T2DM, and to explore associations between alcohol 
consumption and both psychological and behavioural outcome measures in people with 
T2DM. 
Methods: Two data-sets were used. 7,848 participants from the Health Survey for England 
(HSE) 2016 (549 with T2DM) completed the General Health Questionnaire-12 (GHQ-12) 
and Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) and reported average weekly 
alcohol consumption in units. Sixty-one UK participants with T2DM were recruited through 
diabetes peer-support websites to complete a survey, comprising the Alcohol Use Disorder 
Identification Test (AUDIT), WEMWBS, Diabetes Self-Management Questionnaire 
(DSMQ), and Diabetes Distress Scale (DDS). Spearman’s rank correlations, Chi-squared, 
Mann-Whitney U, and Kruskal-Wallis tests were used to explore the relationships between 
alcohol consumption and mental wellbeing (WEMWBS) in both samples, psychological 
distress (GHQ-12) from the HSE, and diabetes-related distress (DDS) and self-management 
(DSMQ) from the online survey. 
Results: From HSE data, people with T2DM were more likely to be non-drinkers (OR=2.087) 
and to have poorer mental wellbeing (p<0.0005) and psychological distress (p<0.0005) than 
people without T2DM. Non-drinkers with T2DM had poorer mental wellbeing (p<0.0005) 
and psychological distress (p<0.0005) than drinkers. From the online survey, AUDIT score 
was not associated with general (p=0.323) or diabetes-related distress (p=0.475). A greater 
AUDIT score was associated with poorer glucose management (p<0.0005) and dietary 
control (p=0.041), but not with physical activity (p=0.229) or healthcare use (p=0.708). 
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Conclusions: Alcohol consumption is less prevalent among people with T2DM than the 
general population but may be associated with difficulties in some aspects of self-
management. Drinking is associated with lower psychological distress than non-drinking 
among people with T2DM. Tentative clinical recommendations are made based on these 
findings and areas for further research are suggested. 
Keywords: type 2 diabetes, alcohol, self-management, distress, wellbeing 
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1.0 Introduction 
1.1 Background 
1.1.1 Type 2 Diabetes Mellitus 
Type 2 diabetes mellitus (T2DM) is a chronic condition of insufficient insulin production and 
systemic insulin resistance, leading to high levels of circulating blood glucose (Gardner et al., 
2011). The development of T2DM is often associated with risk factors including higher body 
mass index, higher waist circumference, middle to older age, and high blood pressure (Hu et 
al., 2001; J. Lindström et al., 2006; Jaana Lindström & Tuomilehto, 2003; Narayan et al., 
2007)  
The prevalence of T2DM in the English and Welsh population is currently estimated at 5.2% 
or over three million adults (Health and Social Care Information Centre, 2019; Office for 
National Statistics, 2019). Another 900,000 people are thought to be currently living with the 
condition undiagnosed, and predictions suggest that there will be over five million people in 
England with diabetes by 2035 (Diabetes UK, 2019). T2DM therefore represents a significant 
population health concern at a national level, with the recent NHS Long Term Plan aiming to 
enhance T2DM care and treatment (NHS England, 2019).  
If blood glucose levels are consistently high this can lead to severe complications such as 
blindness, kidney failure, and limb amputations due to vascular damage and sensory 
neuropathy (Ripsin et al., 2009; Scott, 2013). In order to reduce blood glucose levels and 
reduce the risk of serious complications people are encouraged to manage their T2DM 
through a combination of hypoglycaemic (blood sugar lowering) medication and self-
management behaviours (National Institute for Health and Care Excellence, 2015b). Such 
behaviours include adopting a healthy diet, taking medications as advised, checking feet and 
exercising regularly. In addition, some people are recommended to regularly monitor their 
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blood sugar levels (usually through finger-prick blood tests), particularly when they have 
been prescribed injectable insulin as a hypoglycaemic medication.  
1.1.2 Alcohol and T2DM 
There has been extensive previous research exploring the impact of alcohol consumption on 
T2DM at a physiological level, given the complexities of alcohol’s effects on the metabolic 
pathways implicated in T2DM (Emanuele et al., 1998). 
Moderate consumption of alcohol appears not to be associated with adverse T2DM 
consequences and may even have a protective effect for cardiometabolic health (Abu-Ashour 
et al., 2017; Blomster et al., 2014; Gepner et al., 2015; Hirst et al., 2017). The definition of 
“moderate” alcohol consumption varies across studies, tending towards a consensus of up to 
16g of ethanol per day for women and up to 24g per day for men, which was in line with the 
guidance provided by the Department of Health prior to being updated in 2016  (Department 
of Health, 1995, 2016b). 
While moderate alcohol consumption may not place people with T2DM at increased risk of 
adverse health consequences, there is evidence that heavier alcohol consumption is more 
harmful. Some people with a heavy alcohol consumption meet diagnostic criteria for Alcohol 
Use Disorder (AUD), which is defined in the Diagnostic and Statistical Manual of Mental 
Disorders 5th Edition (DSM-5) as “a chronic relapsing brain disease characterized by 
compulsive alcohol use, loss of control over alcohol intake, and a negative emotional state 
when not using” (American Psychiatric Organisation, 2013). People with T2DM and 
comorbid AUD experience more frequent and severe diabetes-related complications, have an 
increased risk of hospitalization, require longer hospital stays, and are less likely to seek 
routine care for T2DM than people without AUD (Engler & Ramsey, 2013; Ghitza et al., 
2013; Han et al., 2014; Leung et al., 2011; Yang et al., 2017). Among people presenting with 
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both T2DM and high blood pressure, those with AUD have been shown to be at higher risk of 
diabetic neuropathy and myocardial infarction (Winhusen, Theobald, Kaelber, & Lewis, 
2019). AUD is associated with an increased risk of mortality among people with T2DM 
(Engelmann et al., 2016; Prisciandaro et al., 2011; Winhusen et al., 2019). 
The adverse effects of excessive alcohol consumption may be directly related to the alcohol 
itself. Alcohol has acute hypoglycaemic properties and so can dysregulate blood glucose 
levels, particularly where T2DM is managed by oral hypoglycaemic medication and/or 
insulin. The compounded glucose-lowering effects of alcohol plus medication can increase 
the risk of a person experiencing a hypoglycaemic episode, particularly when the alcohol is 
consumed without food (Emanuele et al., 1998; van de Wiel, 2004). Conversely, longer term 
alcohol use has been linked to higher blood sugar levels, although the mechanism of this is 
not known (Ben et al., 1991). 
1.1.3 Psychological Wellbeing and Alcohol in T2DM 
As well as research into the physiological effects of alcohol on T2DM, several studies have 
explored the relationship between alcohol consumption and psychological or behavioural 
aspects of living with T2DM. 
Alcohol consumption has been found to be negatively correlated with overall measures of 
diabetes self-management behaviours (Ahmed et al., 2006; Lerman et al., 2004) as well as 
specific areas including prescribed medication (Huang et al., 2017; Johnson et al., 2000), 
healthful diet (Johnson et al., 2000), regular exercise (Johnson et al., 2000), blood-glucose 
monitoring (Karter et al., 2001, 2000), and attendance at diabetes-related clinic appointments 
(Johnson et al., 2000). However, a number of studies have found non-significant results in the 
above domains (Halepian et al., 2018; Hankó et al., 2007; Kilbourne et al., 2005; Waari et al., 
2018). The relationship between alcohol consumption and taking of prescribed medication 
14 
 
has been observed across a number of other chronic health conditions (Grodensky et al., 
2012). 
Alcohol’s impact on diabetes-related complications may therefore be mediated by its 
relationship with how a person manages their T2DM. Ability to carry out self-management 
behaviours as recommended may be impaired by acute alcohol intoxication through a process 
of inhibited behavioural control (Field, Wiers, Christiansen, Fillmore, & Verster, 2010); for 
example, someone may find it more difficult to make healthy dietary choices or monitor their 
blood glucose when under the influence of alcohol.  
Impulsivity has been identified as a risk factor for excessive alcohol consumption or AUD 
(Stevens, Blanchard, & Littlefield, 2018) and has been shown to be associated with poorer 
overall self-management in people with T2DM (Simon-Tuval, Shmueli, & Harman-Boehm, 
2016), suggesting that individual dispositional factors could be implicated in the relationship 
between alcohol and self-management. 
There are similarities between alcohol consumption and suboptimal self-management 
behaviours in T2DM. For both, the adverse consequences are a longer-term possibility rather 
than an acute certainty. A person’s representation of the consequences of a health behaviour 
will have an impact on whether or not they change that behaviour (Leventhal, Brissette, & 
Leventhal, 2003), so where a threatening consequence is far in the future and not guaranteed, 
this may reduce a patient’s motivation to make difficult changes. This could apply both to 
reducing alcohol consumption and improving T2DM self-management. Linked to this is the 
concept of perceived behavioural control, which increases the likelihood of making 
behavioural changes (Ajzen, 1991). Patients who see themselves as having little control over 
either their behaviour or the possible consequences of poorly-managed T2DM or excess 
alcohol consumption are less likely to attempt to change the behaviour or influence the 
consequences. 
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The consumption of alcohol is often conceptualised as a maladaptive coping strategy for 
managing stress or distress (Appleton, James, & Larsen, 2018; Hasking, Lyvers, & Carlopio, 
2011), with psychological distress and avoidant coping styles being predictive of AUD 
(Cooper, Russell, & George, 1988; Jackson & Sher, 2003). Compared with the general 
population, people with diabetes have been shown to experience higher rates of anxiety 
(32.0% compared to 15.3%) and depression (22.4% compared to 10.4-11.2%), with ex-
drinkers and heavy drinkers being at even higher risk for both depression and anxiety 
symptoms (Collins, Corcoran, & Perry, 2009). 
Specific diabetes-related distress has been explored as a separate concept, distinct from 
depression and anxiety (Polonsky et al., 2005) and seen to capture distress associated with 
treatment regimen, diet, prognosis, complications, hypoglycaemia, interpersonal 
relationships, and healthcare professionals (Dennick, Sturt, & Speight, 2017). Over a third of 
people with T2DM experiencing clinically significant diabetes distress (Perrin, Davies, 
Robertson, Snoek, & Khunti, 2017), suggesting that it is even more prevalent than anxiety 
and depression amongst people with T2DM.  
Although the relationship between alcohol and psychological distress has been well 
established, there is limited research that has explored whether a similar relationship exists 
between alcohol and diabetes-related distress. In a study exploring lifestyle behaviours and 
diabetes distress in people with T2DM, participants who reported drinking at least once a 
week were less likely to report moderate-severe diabetes distress than non-drinkers, however 
this relationship was only evident in male participants (Lipscombe, Smith, Gariepy, & 
Schmitz, 2016). This result is somewhat surprising given the previously described association 
between alcohol consumption and anxiety or depression. The authors offer two possible 
explanations for this result. Firstly, that alcohol is being used as a somewhat effective 
strategy to reduce levels of diabetes distress amongst drinkers, which is in line with alcohol’s 
16 
 
function as part of an avoidant coping style. Secondly, it is likely that the reference category 
of non-drinkers would include people whose health status or medication have led them to 
abstain from alcohol, and so the higher distress amongst this group may be explained by 
severity of physical health problems or complications, rather than a protective effect of 
alcohol consumption amongst drinkers. This paradox has been described as the “sick quitter” 
effect in alcohol research (Shaper et al., 1988). 
 
Despite the above links drawn between alcohol consumption and adverse T2DM outcomes, 
clinical guidelines in the United Kingdom (UK) provide minimal guidance around alcohol 
use amongst patients with T2DM. The National Institute of Health and Care Excellence 
(NICE) stating only that alcohol advice should be individualised for each patient, with 
attention paid to the risk of hypoglycaemia in patients who use insulin (National Institute for 
Health and Care Excellence, 2015b). Alcohol consumption is not one of the eight key 
diabetes treatment targets recorded in the National Diabetes Audit (Health and Social Care 
Information Centre, 2019).  
There is substantial heterogeneity across the existing literature in how alcohol consumption is 
measured and categorised. Some studies have measured alcohol consumption in standard 
units or the equivalent grams or millilitres of ethanol; among these, some have treated alcohol 
consumption as a continuous variable while others have used cut-off values to convert this to 
a categorical variable. Other studies have used tools to screen for harmful alcohol use or 
AUD, including the Alcohol Use Disorder Identification Test (AUDIT; Babor, Higgins-
Biddle, Saunders, & Monteiro, 2001) and the CAGE questionnaire (Cut down, Annoyed, 
Guilty, Eye-Opener; Ewing, 1984). Again, scores on such screening measures have been used 
as both continuous and categorical variables in different studies. This heterogeneity makes it 
difficult to directly compare results across studies. 
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Previous research has identified a need to explore AUD amongst people with diabetes 
(Walter et al., 2015; Walter, Wagner, Cengiz, Tamborlane, & Petry, 2017), with a paucity of 
data from UK samples. Limitations of previous research have highlighted the need to 
differentiate ex-drinkers from lifelong non-drinkers in order to elucidate the “sick quitter” 
effect; to use established and validated measures of alcohol consumption and outcome 
variables in order to allow for systematic synthesis across studies; and to attempt to replicate 
previous findings in a UK sample. 
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1.2 Study Aims 
The overall aim of this study is to explore alcohol consumption amongst people with T2DM 
and possible associations with psychological and behavioural outcome measures. In 
particular, it will aim to address the following areas: 
1. Prevalence of alcohol consumption in T2DM 
a. What is the prevalence of alcohol consumption among people with T2DM, 
both overall and at harmful levels?  
b. What is the prevalence of self-reported “sick quitters”? 
c. How does this compare to people without T2DM? 
2. Alcohol consumption and psychological wellbeing 
a. Is there an association between alcohol consumption and psychological 
wellbeing among people with T2DM?  
b. How does this compare to people without T2DM? 
3. Alcohol consumption and diabetes-specific measures 
a. Are there associations between alcohol consumption and diabetes self-
management behaviours?  
Is there an association between alcohol consumption and diabetes-related distress? The first 
two areas including comparisons with people without T2DM will be explored through the use 
of a large existing data-set, the Health Survey for England (HSE). An original survey (UK 
Survey of People with T2DM) will be used to further explore areas one and two, and to 
address the third area.  
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2.0 Methods 
2.1 Health Survey for England 
2.1.1 Data Sources 
For this part of the study, data from the Health Survey for England (HSE) 2016 were used 
(University College London, Department of Epidemiology, & NatCen Social Research, 
2018). This is an annual cross-sectional data collection from adults and children living in 
private households in England. 
The sampling and data collection methods used in the HSE are detailed elsewhere (NatCen 
Social Research & University College London, 2017; University College London et al., 
2018). Briefly, a multi-stage stratified probability sampling design was used, whereby a fixed 
number of randomly sampled postal addresses was drawn from each of a random sample of 
primary sampling units (based on postcode sectors). Each address was sent an advance letter 
to introduce the survey before the first contact. All adults aged 16 or over from each 
household were selected for the interview. Children were also interviewed but were not 
included in the current analyses. 
2.1.2 Participants 
Of the 9,558 eligible households contacted, 59% (n=5096) had at least one eligible person 
interviewed. Among these households, 79% of eligible men and 90% of eligible women 
participated in the interview (85% of all adults). Response rates were highest for older people 
(94% of men and 95% of women aged 75+) and lowest for people aged 16-24 (60% of men 
and 68% of women). 
A total of 10,067 participants were interviewed, of whom 79.6% (8,011) were adults (aged 16 
or over) and therefore eligible for inclusion in the current analyses. 
  
20 
 
2.1.3 Data Collection 
Trained interviewers used computer-assistant personal interviewing in participants’ homes 
with up to four participants at one time. Participants were asked core modules of questions 
including general health, social care, alcohol consumption, smoking, and physical activity.  
2.1.4 Ethical Considerations 
Ethical approval for the 2016 survey was obtained from the East Midlands Nottingham 2 
Research Ethics Committee (NatCen Social Research & University College London, 2017). 
Participants gave verbal consent to take part in the interview. 
2.1.5 Extraction of Variables 
The derived variable diabtyper (“Type of diabetes {revised}”) was used to determine 
diabetes status. According to the HSE manual, this variable was coded from those 
participants who met the following criteria: 
• Reported they had been diagnosed with diabetes by a doctor 
• Reported that diabetes was diagnosed over the age of 35 and/or was not treated with 
insulin 
• Reported that diabetes was not only when they were pregnant 
According to these criteria, the prevalence of T2DM in the sample was 6.9% (n=549). If 
diabetes was diagnosed before the age of 35 and was treated with insulin, it was assumed to 
be T1DM. For the purposes of these analyses, participants with T1DM were grouped with 
participants without diabetes.  
The derived variable totalwu (“Total units of alcohol/week”) was used as a measure of 
alcohol consumption. Participants were asked how frequently in the last year they had 
consumed various types of alcoholic drinks, and what quantity they consumed. This was then 
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used to estimate an average number of units per week. As well as this continuous variable, an 
ordinal variable was re-coded in SPSS to categorise alcohol consumption as “non-drinkers” 
(zero units per week), “lower-risk drinkers” (greater than zero units up to and including 14 
units per week), and “higher-risk drinkers” (greater than 14 units per week). The cut-off of 14 
units per week was chosen based on Department of Health guidelines (Department of Health, 
2016b). 
The variable WhyTT (“Reason why stopped drinking”) was used to identify “sick-quitters”. 
Participants who reported being a current non-drinker but having previously been a drinker 
were asked if they had stopped drinking due to a particular health condition. A limitation of 
this variable is that it is not possible to know which health condition led the participant to 
stop drinking. 
Two outcome measures related to psychological wellbeing were administered as part of the 
survey. The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS; Tennant et al., 2007) 
is a 14-item self-report questionnaire covering subjective wellbeing and psychological 
functioning, where higher scores indicate better wellbeing. It was developed as population-
based measure of mental wellbeing rather than an individual clinical outcome measure. It 
demonstrates good internal consistency (α = 0.89) and test-retest reliability after one week 
(intra-class correlation coefficient = 0.83). The General Health Questionnaire-12 (GHQ-12; 
Goldberg, 1988) is a 12-item self-report questionnaire developed as a screening measure for 
non-psychotic psychiatric disorders in the general population. Higher scores indicate a greater 
severity of psychological distress. There are several methods for scoring the GHQ-12; the 
HSE has used the standard GHQ scoring method, which has been estimated as having a 
reliability (implied r2) of 0.87 (Hankins, 2008). There is no formally established and 
validated threshold for identifying cases of mental health problems, however the HSE has 
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used a cut-off of four or above to define “probable psychological disturbance or mental ill 
health” (Morris, Earl, Neave, & Research, 2017). 
2.1.6 Analysis 
Having extracted weekly units of alcohol as a measure of alcohol consumption, descriptive 
statistics were used to establish prevalence rates of consumption in the categories of non-
drinkers, lower-risk drinkers, and higher-risk drinkers (aim 1a) and the proportion of non-
drinkers who had stopped drinking due to health condition(s) (aim 1b).  
The data for weekly units of alcohol consumption deviated significantly from the normal 
distribution. Common data transformations were applied (square root, cubic root, natural 
logarithm, and logarithm base 10), however none were able to transform the data to 
sufficiently approximate a normal distribution according to Kolmogorov-Smirnov tests and 
visual inspection of Q-Q plots (Appendix 2). Non-parametric analyses were therefore used. 
Alcohol consumption and psychological wellbeing/distress was compared between people 
with and without T2DM (aims 1c and 2b) using Chi-squared, Mann-Whitney U, and Kruskal-
Wallis tests as appropriate. Spearman’s rank correlation coefficients were used to test for the 
presence of an association between alcohol consumption and psychological 
wellbeing/distress (aim 2a) as measured by the GHQ-12 and WEMWBS.  
2.2 UK Survey of People with T2DM 
2.2.1 Design 
The study design was a cross-sectional observational online survey. 
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2.2.2 Participants 
Participants were eligible for inclusion in the study if they met the following criteria: aged 16 
years or older; diagnosed with T2DM; able to read and understand written English; and 
currently living in the UK. 
Due to minimal existing research in this area, it was not possible to calculate a target sample 
size using power analysis based on expected effect sizes. The target sample size was 
therefore based on a study using a similar methodology with a similar target population, 
which recruited 90 participants in six months (Motley & Smith, 2019). The timescale of this 
study allowed three months for recruitment and so a sample size of 50 participants was set as 
a conservative target based on a shorter recruitment window. Assuming a two-tailed test with 
α = 0.05, a sample size of 50 gives a power of 0.8 to detect an effect size (f2) of 0.16 using a 
linear regression model (Erdfelder, Faul, Buchner, & Lang, 2009). 
Participants were recruited primarily online through a diabetes charity’s website and two 
diabetes peer-support forums, as well as the researchers’ professional Twitter accounts (see 
Appendix 3 for advert). Participation was incentivised with the offer of a prize draw to win 
one of ten £20 shopping vouchers.  
2.2.3 Data Collection Tools 
The AUDIT (Babor et al., 2001) is a ten item questionnaire which is available as a self-report 
version. It has been widely used and validated in alcohol research as well as clinical settings. 
The ten items are grouped into three domains: hazardous alcohol use, dependence symptoms, 
and harmful alcohol use. Scores can be grouped into four risk zones, with appropriate 
interventions recommended for each zone. A cut-off score of 8 or above has a sensitivity of 
0.92 and specificity of 0.94 in detecting hazardous alcohol consumption (Saunders, Aasland, 
Babor, De La Fuente, & Grant, 1993). The questionnaire’s internal consistency has been 
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calculated as 0.8  (de Meneses-Gaya, Zuardi, Loureiro, & Crippa, 2009). Alongside the 
questionnaire, information was presented to illustrate what constitutes a unit of alcohol or a 
“standard drink”. For the purposes of this study, scores of zero are described as “non-
drinkers”, scores of one to seven are “lower-risk drinkers”, and scores of eight or more are 
“higher-risk drinkers” (Babor et al., 2001, 1992).  
The Diabetes Self-Management Questionnaire (DSMQ; Schmitt et al., 2013) is a 16-item 
self-report questionnaire developed to measure recommended self-management health 
behaviours in both T1DM and T2DM. A total Sum Scale score is calculated, as well as four 
sub-scale scores: Glucose Management, Dietary Control, Physical Activity, and Healthcare 
Use. Higher scores are indicative of more effective self-management. The Glucose 
Management subscale is only calculated for participants who affirm that both diabetes 
medication and blood-glucose testing form part of their treatment regime. Among Schmitt et 
al.’s sample of participants with T2DM (2013), the internal consistency of each of the four 
subscales produced a mean α coefficient of 0.68 (SD = 0.12), and the Sum Scale had an α 
coefficient of 0.80.   
The Diabetes Distress Scale (DDS; Polonsky et al., 2005) is a 17-item self-report 
questionnaire. Scores are reported as a total distress scale score and can also be reported as 
four sub-scale scores: Emotional Burden (EB), Physician-related Distress (PD), Regimen-
related Distress (RD), and Interpersonal Distress (ID). For this study, the total distress scale 
score will be used, with scores of less than two described as “low distress”, scores greater 
than two and less than three as “moderate distress”, and scores of three or more as “high 
distress” (Fisher, Hessler, Polonsky, & Mullan, 2012). Cronbach’s α for the 17-item scale 
total was 0.93. The DDS has been widely used in studies of psychological distress in people 
with T2DM (Perrin et al., 2017). 
25 
 
The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS; Tennant et al., 2007) has 
been described above (section 2.1.5). Previous research has used cut-offs of one standard 
deviation above and below the population mean to categorise responses (Health Survey for 
England, 2011). Scores below 42 will be described as “low wellbeing”, scores between 42 
and 59 as “average wellbeing”, and scores of 60 or more as “high wellbeing”.  
For a full list of included questionnaires please see Appendix 4. 
2.2.4 Procedure 
A link to the online survey (Qualtrics, Provo, UT) was made publicly available online 
through a diabetes charity website, two diabetes peer support forums, and the researchers’ 
professional Twitter accounts (see Appendix 3 for the recruitment advert). On clicking 
through, participants were presented with an opening page that repeated information from the 
recruitment advert and asked participants to confirm that they met inclusion criteria before 
continuing. They were then shown a detailed participant information sheet (with a hyperlink 
to download a copy) followed by a consent form. If they affirmed all points of the consent 
form, they were presented with the survey questions.  
The first page of the survey asked participants about demographic information, including 
their gender, current age, age at diagnosis of T2DM, diabetes treatments or management 
strategies, and whether their alcohol consumption had changed since diagnosis with T2DM. 
For all of these questions, participants were able to select “Prefer not to say”. They were 
asked to choose a memorable 6-digit number as a pseudonym so that their data could be 
identified at a later date if they chose to withdraw from the study. 
Participants then completed the four questionnaires in the following order: DSMQ, DDS, 
AUDIT, WEMWBS. The order of the four questionnaires was not randomised; instead it was 
chosen with the aim of maximising engagement (by asking diabetes-related questions first) 
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and reducing any distress that participants may feel after the survey (by ending with 
positively framed questions about wellbeing). Prior to completing the DSMQ, participants 
were asked whether they were required to measure their blood glucose and/or take 
medication as part of their treatment. The Survey Logic function of Qualtrics was used to 
hide the DSMQ items about blood glucose monitoring and medication adherence where this 
was not part of participants’ treatment. Aside from these items, participants were required to 
respond to every item before proceeding to the next questionnaire, as an attempt to reduce the 
amount of missing data. Participants were able to withdraw at any point by closing the web 
browser. 
On completion of the survey, participants were given the option to submit their email address 
if they wanted to enter the prize draw. Participants were then presented with a debriefing 
form, detailing the purpose of the study and the procedure for withdrawing their data (see 
Appendix 5). They were provided with information about relevant sources of support for 
managing T2DM, psychological distress, and reducing alcohol consumption. 
2.2.5 Ethical Considerations 
The study was reviewed by and received a favourable ethical opinion from the University of 
Surrey’s Faculty of Health and Medical Sciences Ethics Committee (Appendix 6). 
Participants’ anonymity was maintained by only collecting the minimally relevant 
demographic information, having participants use a pseudonym so their data could be 
identified and withdrawn if requested, and by storing e-mail addresses (required to contact 
participants about the prize draw) separately to survey responses and only for as long as 
necessary.  
Questions about alcohol consumption or psychological wellbeing may have been distressing 
to some participants. Attempts were made to mitigate this distress by providing a 
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comprehensive information sheet before participants consented to take part in the survey, 
making participants aware that they could discontinue the survey at any time by closing their 
browser window, and by providing details and resources for further support at the end of the 
survey. 
2.2.6 Analysis 
Using AUDIT score as a measure of alcohol consumption, descriptive statistics were used to 
establish prevalence rates of consumption in the categories of non-drinkers, lower-risk 
drinkers, and higher-risk drinkers (aim 1a).  
The distribution of AUDIT scores deviated significantly from normality even after common 
data transformations were applied (see Appendix 7), so non-parametric tests and correlations 
were used. Further discussion about the rationale for this choice of analyses can be found in 
the Discussion section below. 
Previous research has indicated that there are differences between drinkers and non-drinkers 
(e.g. Johnson et al., 2000), as well as between drinkers who consume different levels of 
alcohol (Huang et al., 2017; Karter et al., 2001, 2000; Lipscombe et al., 2016). Analyses were 
therefore carried out treating the AUDIT score as a continuous variable as well as a binary 
(drinker/non-drinker) and three-level (higher-risk drinker/lower-risk drinker/non-drinker) 
categorical variable. 
Spearman’s rank correlation coefficients were used to test for the presence of associations 
between alcohol consumption and psychological wellbeing as measured by the WEMWBS 
(aim 2a), diabetes self-management behaviours as measured by the four subscales of the 
DSMQ (aim 3a), and diabetes-related distress as measured by the DDS (aim 3b). Chi-
squared, Mann-Whitney U, and Kruskal-Wallis tests were then used to compare scores and 
distributions between groups, treating alcohol as a categorical variable.  
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3.0 Results 
3.1 Health Survey for England  
3.1.1 Sample Characteristics 
As described above, 8,011 adult participants were eligible for inclusion in the current 
analyses. Of these, six did not have their diabetes status recorded, leaving a sample size of 
8,005 adults with both diabetes status and weekly alcohol consumption recorded, of whom 
549 had T2DM (6.9%). The prevalence of T2DM in this sample is higher than the estimated 
5.2% prevalence in England and Wales (Health and Social Care Information Centre, 2019; 
Office for National Statistics, 2019). This represents a significant difference in proportions 
(X2 = 46.922, p<0.0001). 158 participants did not have a value recorded for weekly alcohol 
consumption (one of these was also missing a T2DM status) leaving 7,848 participants with 
both a recorded alcohol consumption and T2DM status. 
There were significant differences in the distributions of gender and age between the 
subsamples of participants with and without T2DM; there was a greater proportion of males 
in the T2DM group, and the distribution of participants’ ages was negatively skewed in the 
T2DM group (see Table 3 and Appendix 8). There was no significant difference in the 
distribution of the ethnicity of participants across the two subsamples, with both groups 
having a majority of white participants. 
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Table 1 - Descriptive statistics for categorical/ordinal variables 
 T2DM No T2DM Pearson Chi-square 
n % n % χ2 2-tailed p 
Gender  Male 290 51.8 3259 43.8 13.545 <0.0005 
Female 270 48.2 4186 56.2 
Age 16-24 1 0.2 728 9.8 447.782 <0.0005 
25-34 4 0.7 1219 16.4 
35-44 23 4.1 1200 16.1 
45-54 72 12.9 1331 17.9 
55-64 143 25.5 1170 15.7 
65-74 153 27.3 1024 13.8 
75+ 164 29.3 773 10.4 
Ethnicity White 479 85.5 6553 88.0 8.774 0.067 
Black 24 4.3 217 2.9 
Asian 41 7.3 474 6.4 
Mixed/multiple 
ethnic background 
5 0.9 116 1.6 
Any other ethnic 
group 
9 1.6 66 0.9 
Missing 2 0.4 19 0.3 
Drinking 
status 
Non-drinker 176 32.1 1346 18.4 61.136 <0.0005 
Lower-risk drinker* 274 49.9 4256 58.3 
Higher-risk 
drinker* 
99 18.0 1697 23.2 
*Lower-risk drinkers ≤14 units per week; higher-risk drinkers >14 units per week (Department of Health, 
2016b) 
Table 2 - Descriptive statistics for continuous outcome variables 
 T2DM No T2DM Mann-Whitney 
n Median Range n Median Range Z 2-tailed p 
Total 
units 
per 
week 
Whole 
sample 
549 0.51 0.00-
111.15 
7299 3.31 0.00-
567.00 
-8.133 <0.0005 
Drinkers 
only 
373 3.26 0.03-
111.15 
5953 6.06 0.03-
567.00 
-4.150 <0.0005 
WEMWBS score 456 48 16-70 6496 51 14-70 -4.477 <0.0005 
GHQ-12 score 462 1.00 0.00-
12.00 
6489 0.00 0.00-
12.00 
-5.495 <0.0005 
3.1.2 Prevalence of alcohol consumption in T2DM 
A chi-squared test of independence was used to determine whether there was a significant 
difference between the expected and observed number of participants in each category of 
alcohol consumption for people with and without T2DM. As can be seen by the frequencies 
cross-tabulated in Table 4 and visualised in Appendix 9 there was a significant relationship 
between T2DM status and alcohol consumption, X2 (2, N=7848) = 61.136, p<0.0005. People 
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with T2DM were around twice as likely to be non-drinkers compared to people without 
T2DM (unadjusted OR=2.087, 95% CI 1.728-2.520, p<0.0001). 
A Mann-Whitney U test was used to determine whether there was a difference in the number 
of weekly units consumed for people with (n=549) and without T2DM (n=7,299) across the 
total sample of participants with a recorded T2DM status. This test was chosen as a non-
parametric comparison of independent samples, as the distribution of data in each group 
deviated significantly from the normal distribution and so parametric tests were not 
appropriate (see Appendix 10). The test indicated that people without T2DM drank 
significantly more units per week than people with T2DM, with medians of 3.31 and 0.51 
units respectively (U=1,588,738.5, Z=-8.133 p<0.0005). This represents a small effect size of 
0.092. A post-hoc power analysis found that this test achieved a statistical power of 0.390 
(Faul, Erdfelder, Lang, & Buchner, 2007). Unequal sample sizes decrease the statistical 
power of the Mann-Whitney test (Mann & Whitney, 1947). 
Among the sample of 6,326 drinkers with a recorded T2DM status, a Mann-Whitney U test 
was used to determine whether there was a difference in the number of weekly units 
consumed for people with (n=373) and without T2DM (n=5,953), as depicted in Appendix 
11. The Mann-Whitney U test indicated that the number of units consumed per week was 
significantly greater for drinkers without T2DM than for drinkers with T2DM, with medians 
of 6.06 and 3.26 respectively (U=968,232.5, Z=-4.150, p<0.0005). This difference represents 
a small effect size (r) of 0.052. A post-hoc power analysis found that this test achieved a 
statistical power of 0.140 (Faul et al., 2007). 
Within the sample of 176 non-drinkers with T2DM, 21 did not describe themselves as non-
drinkers but had not consumed alcohol in the past 12 months. 73 reported that they had 
always been a non-drinker, and 82 had stopped drinking. Of these 82, 42 reported that they 
had stopped drinking because of a health condition, meaning that 23.86% of the non-drinkers 
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were “sick quitters” (Shaper et al., 1988). For comparison, 199 of the 1346 non-drinkers 
without T2DM had stopped drinking due to a health condition (14.78%). 
3.1.3 Alcohol consumption and psychological wellbeing 
There were significant differences in mental wellbeing (WEMWBS) and psychological 
distress (GHQ-12) between participants with and without T2DM according to Mann-Whitney 
U tests. Participants with T2DM had poorer wellbeing (U=1,295,720.5, Z=-4.477, p<0.0005) 
and greater psychological distress (U=1,289540.5, Z=-5.495, p<0.0005) than participants 
without T2DM. Appendix 12 contains boxplots to illustrate the distributions of WEMWBS 
and GHQ-12 scores. 
Table 3 - Spearman's correlations between weekly units of alcohol and outcome measure scores 
T2DM Drinkers and non-drinkers Drinkers only 
rs 2-tailed p n rs 2-tailed p n 
WEMWBS 0.146 0.002** 449 -0.012 0.834 317 
GHQ-12 -0.207 <0.0005** 455 -0.094 0.093 322 
 
No T2DM Drinkers and non-drinkers Drinkers only 
rs 2-tailed p n rs 2-tailed p n 
WEMWBS 0.049 <0.0005** 6392 0.032 0.018* 5331 
GHQ-12 -0.071 <0.0005** 6382 -0.048 <0.0005** 5322 
* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level  
For both people with and without T2DM, weekly units of alcohol correlated positively with 
WEMWBS score and negatively with GHQ-12 score (see Table 3), indicating that those who 
drank more alcohol had better psychological wellbeing and lower distress than those who 
drank less alcohol. When non-drinkers were excluded from analyses, these correlations were 
weaker but still significant in people without T2DM, and no longer significant for people 
with T2DM. The direction of the correlation between units of alcohol and WEMWBS scores 
changed sign when non-drinkers were excluded. Scatterplots for these correlations can be 
seen in Appendices 13, 14, 15 and 16. Although most of these correlations are statistically 
significant, the correlation coefficients indicate that there is only a weak correlation. 
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Table 4 - Median WEMWBS and GHQ-12 scores by alcohol risk category 
T2DM n Median 
score 
Kruskal-Wallis 
H df 2-tailed p 
WEMWBS Non-drinker 132 45.0 16.616 2 <0.0005** 
Lower-risk drinker 228 50.0 
Higher-risk drinker 89 48.0 
GHQ-12 Non-drinker 133 2.0 18.730 2 <0.0005** 
Lower-risk drinker 233 1.0 
Higher-risk drinker 89 1.0 
 
No T2DM n Median 
score 
Kruskal-Wallis 
H df 2-tailed p 
WEMWBS Non-drinker 1061 50.0 10.654 2 0.005** 
Lower-risk drinker 3788 51.0 
Higher-risk drinker 1543 51.0 
GHQ-12 Non-drinker 1060 1.0 26.564 2 <0.0005** 
Lower-risk drinker 3779 0.0 
Higher-risk drinker 1543 0.0 
* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level  
As detailed in Table 4 and visualised in boxplots in Appendices 17 and 18, there were 
significant differences in WEMWBS and GHQ-12 scores across alcohol risk categories in 
both the groups of people with and without T2DM. A series of Mann-Whitney U tests were 
applied to compare WEMWBS and GHQ-12 scores between pairs of alcohol risk categories 
(see Table 5). In both groups of participants with and without T2DM, non-drinkers had 
significantly poorer mental wellbeing and greater psychological distress than both lower-risk 
drinkers and higher risk drinkers. There was no significant difference in WEMWBS scores 
between lower-risk and higher-risk drinkers, for both the groups with and without T2DM. 
There was no significant difference in GHQ-12 scores between lower-risk and higher-risk 
drinkers in the group with T2DM, however in the group without T2DM, lower-risk drinkers 
had higher psychological distress scores than higher-risk drinkers. 
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Table 5 - Mann-Whitney U tests comparing WEMWBS and GHQ-12 scores across alcohol risk categories 
 T2DM No T2DM 
U Z 2-tailed 
p 
U Z 2-tailed 
p 
WEMWBS Non-drinkers vs 
lower-risk 
drinkers 
11,241 -4.003 <0.0005 
** 
1,883,032 -3.141 0.002** 
Lower-risk 
drinkers vs 
higher-risk 
drinkers 
9,437.5 -0.967 0.334 2,921,431.5 -0.020 0.984 
Non-drinkers vs 
higher-risk 
drinkers 
4,704.5 -2.511 0.012* 766,013 -2.789 0.005** 
GHQ-12 Non-drinkers vs 
lower-risk 
drinkers 
11,710.5 -4.056 <0.0005 
** 
1,858692.5 -3.914 <0.0005 
** 
Lower-risk 
drinkers vs 
higher-risk 
drinkers 
10,305 -0.091 0.928 2,811496.5 -2.260 0.024* 
Non-drinkers vs 
higher-risk 
drinkers 
4,434.5 -3.269 0.001** 730,271 -5.089 <0.0005 
** 
* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level  
Table 6 - Differences in WEMWBS and GHQ-12 scores by categories of non-drinkers 
T2DM Non-drinkers due to 
health condition 
Other non-drinkers Mann-Whitney 
n Median n Median U 2-tailed p 
WEMWBS 28 46.5 104 44.5 1,282.5 0.334 
GHQ-12 30 3.5 103 2.0 1,517.5 0.880 
 
No T2DM Non-drinkers due to 
health condition 
Other non-drinkers Mann-Whitney 
n Median n Median U 2-tailed p 
WEMWBS 164 46.0 897 50.0 55,564.5 <0.0005** 
GHQ-12 163 1.0 897 0.0 61,580.0 0.001** 
* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level  
Within the group of participants with T2DM, there was no significant difference in 
WEMWBS or GHQ-12 scores between participants who had stopped drinking due to health 
conditions (“sick-quitters”) and the rest of the non-drinking participants (Table 6). However, 
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among the group without T2DM, non-drinkers due to health conditions had poorer mental 
wellbeing and greater psychological distress than other non-drinkers. 
3.2 UK Survey of People with T2DM 
3.2.1 Sample Characteristics 
A total of 90 participants started the online survey, with 29 withdrawing before completion, 
leaving 61 valid responses (67.78% completion rate). According to location data gathered by 
the Qualtrics platform, all respondents were in the UK.  
Table 9 summarises the demographic and background information. The mean current age of 
participants was 54.5 years (range 28-74, SD 12.8) and the mean age at T2DM diagnosis was 
46.7 (range 17-69, SD 13.6). This information was used to calculate the mean years since 
diagnosis as 7.9 (range 0-26, SD 8.1). Additional background information gathered included 
what treatments or strategies participants had been prescribed or recommended to manage 
their T2DM, and whether their alcohol consumption had changed since their T2DM 
diagnosis.  
Table 7 - Demographic and background information of survey participants 
 n %  
Gender Male 26 42.6  
Female 35 57.4  
Treatment or 
management 
strategies 
Lifestyle only 9 14.8  
Medication Oral medication only 38 62.3  
Insulin only 5 8.2  
Combined oral and insulin 9 14.8  
Change in 
drinking 
since 
diagnosis 
Increase 3 4.9  
Stayed same 28 45.9  
Decrease 22 36.1  
Lifelong non-drinker 8 13.1  
 N Median Range 
Current age (years) 60 56 28-74 
Age at diagnosis (years) 61 48 17-69 
Years since diagnosis* 60 4.5 0-26 
*Derived variable 
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A DSMQ Glucose Management score was only available for participants who affirmed that 
they take medication and test their blood glucose as part of their treatment (N=29). There was 
one participant who declined to provide their current age and so also does not have a value 
for the number of years since diagnosis. There was no other missing data. 
Although the AUDIT is a screening tool not a diagnostic measure, a score of 20 or more 
indicates that the person is likely to be dependent on alcohol (Babor et al., 2001). Among this 
sample, four participants (6.56%) exceeded this cut-off.  
3.2.2 Prevalence of Alcohol Consumption in T2DM 
The distribution of AUDIT scores among the sample deviated significantly from normality 
according to a Shapiro-Wilk test and visual inspection of the data (see Appendix 19), so non-
parametric tests were used for analysis. 
Table 8 - AUDIT scores by demographic or background variables 
 Median 
AUDIT score 
Range of 
AUDIT scores 
Gender Male 5.5 0-33 
Female 3 0-16 
Treatment or 
management 
strategies 
Lifestyle only 5 0-13 
Medication Oral medication only 4 0-29 
Insulin only 21 0-33 
Combined oral and insulin 3 3 
Gender: The median AUDIT score for female participants was three (range 0-16) while the 
median for males was 5.5 (range 0-33; see Appendix 20 for a boxplot). There was not a 
significant difference in AUDIT scores between genders (Mann-Whitney U=341, p=0.095), 
with a mean rank AUDIT score of 27.74 for females and 35.38 for males. As described 
above, cut-off score of eight was used to define higher-risk drinkers compared to non- or 
lower-risk drinkers. A 2x2 chi-square test of independence did not identify a significant 
relationship between gender and AUDIT risk level (χ2 (1, N=61) = 0.568, p=0.451). It was 
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not possible to perform a 3x2 chi-square test with non-drinkers separated from lower-risk 
drinkers due to low expected counts in some conditions. 
Current age: Results of a Spearman correlation indicated that there was no significant 
association between AUDIT score and current age (see Appendix 21 for a scatterplot; rs=-
0.116, p=0.376). Current age did not significantly differ according to AUDIT risk level when 
comparing non- or lower-risk drinkers to higher-risk drinkers (U=334, p=0.478), nor when 
comparing non-drinkers, lower-risk drinkers, and higher-risk drinkers (Kruskal-Wallis 
H=1.843, p=0.398). 
Age at diagnosis: Results of a Spearman correlation indicated that there was no significant 
association between AUDIT score and age at diagnosis (see Appendix 21 for a scatterplot; 
rs=-0.061, p=0.638). Age at diagnosis did not significantly differ according to AUDIT risk 
level when comparing non- or lower-risk drinkers to higher-risk drinkers (U=378.5, 
p=0.893), nor when comparing non-drinkers, lower-risk drinkers, and higher-risk drinkers 
(H=0.019, p=0.991). 
Years since diagnosis: Results of a Spearman correlation indicated that there was no 
significant association between AUDIT score and years since diagnosis (see Appendix 21 for 
a scatterplot; rs=-0.018, p=0.890). Years since diagnosis did not significantly differ according 
to AUDIT risk level when comparing non- or lower-risk drinkers to higher-risk drinkers 
(U=332.5, p=0.460), nor when comparing non-drinkers, lower-risk drinkers, and higher-risk 
drinkers (H=3.478, p=0.176). 
Treatment or management strategies: AUDIT score did not significantly differ between 
participants whose T2DM was treated with medication compared to managed through 
lifestyle alone (see Appendix 22 for a boxplot; U=226, p=0.870). Neither did it significantly 
differ according to treatment regime grouped according to lifestyle alone, oral medication 
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only, insulin only, or a combination of oral medication and insulin (see Appendix 22 for a 
boxplot; H=1.801, p=0.615). It was not possible to perform a chi-square test on this data due 
to low expected counts in some conditions. 
3.2.3 Alcohol Consumption, Psychological Wellbeing, and Diabetes-Specific Measures of 
Distress and Self-Management 
As well as the distribution of AUDIT scores deviating from normality, five of the six 
outcome variables also did not follow the normal distribution, so non-parametric analyses 
were used. Spearman’s rank-order correlations (see Table 9) were used to determine whether 
there was a relationship between AUDIT scores and each of the outcome variables of interest 
(see Appendix 23 for scatterplots).  
Table 9 - Outcome variables - descriptive statistics, tests for normality, correlation with AUDIT score 
Outcome 
variable 
N Median Range Shapiro-Wilk test for 
normality 
Correlation with AUDIT 
score 
Statistic Sig. Spearman’s 
rho 
Sig. (2-tailed) 
Glucose 
Management 
29 
8.00 4.67-10.00 0.879 0.003** 
-0.613 <0.0005** 
Dietary Control 61 6.67 1.67-10.00 0.955 0.026* -0.263 0.041* 
Physical Activity 61 6.67 0.00-10.00 0.935 0.003** -0.156 0.229 
Healthcare Use 61 10.00 0.00-10.00 0.688 0.000** -0.049 0.708 
DDS 61 1.94 1.00-5.00 0.926 0.001** 0.093 0.475 
WEMWBS 61 52 14-70 0.963 0.064 0.129 0.323 
* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level  
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Table 10 - Outcome variable scores grouped by AUDIT risk category 
 AUDIT category 
Non-drinker Lower risk drinker Higher risk drinker 
Median Range Median Range Median Range 
    
n 4 (13.8%) 19 (65.5%) 6 (20.7%) 
DSMQ* Glucose 
Management 
10.00 8.00-10.00 8.67 5.33-10.00 6.00 4.67-6.67 
    
n 8 (13.1%) 35 (57.4%) 18 (29.5%) 
DSMQ* total 8.33 5.64-10.00 7.92 4.10-10.00 6.41 2.92-9.39 
DSMQ* Dietary 
Control 
7.92 2.50-10.00 6.67 1.67-10.00 5.83 1.67-9.17 
DSMQ* Physical 
Activity 
6.67 3.33-10.00 6.67 3.33-10.00 6.67 0.00-10.00 
DSMQ* 
Healthcare Use 
8.89 7.78-10.00 10.00 4.44-10.00 10.00 0.00-10.00 
DDS** 2.35 1.00-3.88 1.88 1.06-4.24 2.24 1.00-5.00 
WEMWBS*** 46.5 30-54 52 30-70 51 14-67 
 
* DSMQ: Diabetes Self-Management Questionnaire 
** DDS: Diabetes Distress Scale 
***WEMWBS: Warwick-Edinburgh Mental Wellbeing Scale 
 
Table 11 - Distribution of distress and wellbeing scores and corresponding AUDIT scores 
 n % AUDIT score 
Median Range 
DDS Low distress 30 49.2 4 0-16 
Moderate distress 16 26.2 4.5 0-21 
High distress 15 24.6 4 0-33 
WEMWBS Low wellbeing 15 24.6 2 0-33 
Average wellbeing 36 59.0 4 0-21 
High wellbeing 10 16.4 6 1-31 
Diabetes self-management (DSMQ): There was a significant negative correlation between 
AUDIT score and Glucose Management (rs(29)=-0.613, p<0.0005), and between AUDIT 
score and Dietary Control (rs(61)=-0.263, p=0.041). Participants with greater alcohol 
consumption (as measured by the AUDIT) were more likely to have poorer glucose 
management and dietary control (as measured by subscales of the DSMQ). However, 
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correlations between AUDIT score and the other subscales of the DSMQ (Physical Activity 
and Healthcare Use) were not significant. 
Diabetes-related distress (DDS): The correlation between AUDIT score and DDS score was 
not significant (rs(61)=0.093, p=0.475). There was no significant difference in AUDIT scores 
across three levels of DDS scores (H=0.078, p=0.962). DDS scores did not significantly 
differ according to AUDIT risk level when comparing non- or lower-risk drinkers to higher-
risk drinkers (U=361, p=0.681), nor when comparing non-drinkers, lower-risk drinkers, and 
higher-risk drinkers (H=1.240, p=0.538). It was not possible to perform a chi-square test on 
this data due to low expected counts in some conditions. 
Psychological wellbeing (WEMWBS): The correlation between AUDIT score and WEMWBS 
score was not significant (rs(61)=0.129, p=0.323). There was no significant difference in 
AUDIT scores across three levels of WEMWBS scores (H=1.288, p=0.525). WEMWBS 
scores did not significantly differ according to AUDIT risk level when comparing non- or 
lower-risk drinkers to higher-risk drinkers (U=377, p=0.874), nor when comparing non-
drinkers, lower-risk drinkers, and higher-risk drinkers (H=2.275, p=0.256). It was not 
possible to perform a chi-square test on this data due to low expected counts in some 
conditions. 
3.3 Comparing HSE Sample to UK Survey of People with T2DM Sample 
Among the group of participants with T2DM in the HSE data, 31.4% were non-drinkers. In 
the UK Survey of People with T2DM featured in this study, the prevalence of non-drinkers 
was 13.1%. A chi-square test of independence found that there was a significant difference in 
the distribution of drinkers and non-drinkers between the two samples (χ2 (1, N=610) = 
9.353, p=0.002). 
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Both the HSE and UK Survey of People with T2DM included the WEMWBS as a measure of 
psychological wellbeing. In the HSE data, the median WEMWBS score for the T2DM group 
was 48 while in the UK Survey of People with T2DM it was 52. This did not represent a 
significant difference (U=12,008.5, Z=-1.734, p=0.083).  
 
  
41 
 
4.0 Discussion 
4.1 Key Findings 
4.1.1 Prevalence of Alcohol Consumption in T2DM 
Using weekly units of alcohol and a cut-off of >14, the prevalence rates of non-drinkers, 
lower-risk drinkers, and higher-risk drinkers were estimated as 32.1%, 49.9%, and 18.0% 
respectively in the HSE sample of people with T2DM. Using the AUDIT and a cut-off of ≥8 
the prevalence rates of non-drinkers, lower-risk drinkers, and higher-risk drinkers were 
estimated as 13.8%, 57.4%, and 29.5% respectively in the UK Survey of People with T2DM 
sample. This includes 4 participants (6.6%) who exceeded the AUDIT cut-off for dependent 
drinking. 
From the HSE data, people with T2DM were more likely to be non-drinkers and tended to 
drink fewer weekly units than people without T2DM. 
Participants who had stopped drinking due to health condition(s) (“sick quitters”) accounted 
for 23.9% of non-drinkers with T2DM and 14.8% of non-drinkers without T2DM. 
4.1.2 Alcohol Consumption and Psychological Wellbeing 
Among the participants of the UK Survey of People with T2DM, there was no association 
observed between AUDIT score and mental wellbeing. However, from the HSE sample of 
participants with T2DM, non-drinkers reported greater psychological distress and poorer 
mental wellbeing than both lower-risk and higher-risk drinkers. There were no significant 
differences in scores between lower-risk and higher-risk drinkers (grouped by weekly units).  
Similarly, non-drinkers without T2DM also reported poorer mental wellbeing and greater 
psychological distress than both lower-risk and higher-risk drinkers, and there was no 
significant difference in wellbeing scores between lower-risk and higher-risk drinkers. 
42 
 
However, among people without T2DM, lower-risk drinkers had greater psychological 
distress scores than higher-risk drinkers. 
From the HSE data, people with T2DM had poorer mental wellbeing and greater 
psychological distress than people without T2DM. 
People with T2DM who had stopped drinking due to health condition(s) did not significantly 
differ in their scores on measures of psychological distress or mental wellbeing compared to 
other non-drinkers. Among people without T2DM, non-drinkers due to health condition(s) 
had poorer mental wellbeing and greater psychological distress than other non-drinkers. 
4.1.3 Alcohol Consumption and Diabetes-Specific Measures 
Participants who scored higher on the AUDIT tended to score more poorly on measures of 
glucose management and dietary control. There were no significant associations observed 
between AUDIT score and measures of physical activity or healthcare use. 
There was no significant association observed between AUDIT score and diabetes-related 
distress in the UK Survey of People with T2DM sample. 
4.1.4 Discussion 
This study was the first to specifically explore alcohol consumption among a UK population 
of people with T2DM, having identified a gap in the literature. Alcohol consumption among 
people with diabetes is an area where the need for further research has been identified 
(Walter et al., 2015, 2017), and although there are some studies that have explored this 
among people with T2DM, there are none set in the UK. Across different countries and 
cultures, patterns of alcohol consumption are likely to vary, with corresponding differences in 
the impact on health outcomes (Room, Babor, & Rehm, 2005), so local studies such as this 
are needed to complement existing international data. 
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The UK Survey of People with T2DM has found similar results to some previous research 
which demonstrated an association between alcohol use and aspects of glucose management 
(Huang et al., 2017; Johnson et al., 2000; Karter et al., 2001, 2000), and with dietary control 
(Johnson et al., 2000). However, results from this sample have been unable to replicate 
previous research demonstrating associations between alcohol consumption and both physical 
activity and healthcare use (Johnson et al., 2000). Several further studies have found no 
significant association between alcohol use and aspects of glucose management (Halepian et 
al., 2018; Hankó et al., 2007; Johnson et al., 2000; Karter et al., 2001; Kilbourne et al., 2005; 
Waari et al., 2018), dietary control (Hankó et al., 2007), and physical activity (Hankó et al., 
2007). It is notable that of the studies described in this paragraph, a majority of the significant 
results came from one paper (Johnson et al., 2000). This study looked specifically at patients 
with T2DM who were from minority ethnic backgrounds (predominantly Hispanic and 
African American), had a low income, and were attending an inner-city clinic in the USA. 
Ethnicity and socioeconomic status were not explored in this study, either in the HSE 
analysis or in the UK Survey of People with T2DM.  
Models of behaviour change from the field of health psychology may help with 
understanding the challenges of adopting and sustaining self-management behaviours, and 
how this may be linked to alcohol consumption. Folkman and Greer’s cognitive model of 
appraisal and coping with illness (2000) suggests that where patients appraise an illness as 
controllable, they are likely to adopt a problem-focused coping style in an attempt to manage 
the problem (i.e. the illness). However, if patients appraise the same illness as uncontrollable, 
they are more likely to adopt an emotion-focused coping style to reduce the distress 
associated with it. Examples of emotion-focused coping include avoidance and emotional 
numbing through substance use. Coping with a long-term illness such as T2DM does not 
have a finite timescale, and so patients may move between different coping styles depending 
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on their re-appraisal of the illness over time. Excessive alcohol consumption may be an 
example of emotion-focused coping where adhering to self-management recommendations 
(i.e. a form of problem-focused coping) is perceived to be ineffective in controlling 
symptoms. 
Previous research has used the sample’s median DSMQ score of six as a cut-off, and found 
significant differences in diabetes outcome measures (for example glycated haemoglobin) 
between the groups scoring above and below this cut-off  (Schmitt A, Hermanns N, Kulzer B, 
Reimer A and, & Schall S., 2014). The median total score in this sample was 7.88, with the 
median score of one subscale (Healthcare Use) being the maximum possible score of ten. It 
therefore appears that this sample of survey participants had higher levels of self-
management than the Schmitt et al. paper and may have been influenced by ceiling effects of 
the measure. 
The results of the UK Survey of People with T2DM have been unable to replicate findings 
about an association between alcohol use and diabetes-related distress (Lipscombe et al., 
2016). However, this finding was only applicable to male participants, and gender differences 
were not explored in this study. In a non-clinical sample, there was a trend for hazardous 
alcohol consumption to be more prevalent among men with higher WEMWBS scores, but not 
women (Davoren, Shiely, Byrne, & Perry, 2015). 
In the UK Survey of People with T2DM, AUDIT score was not significantly associated with 
gender, treatment/management strategies, current age, age at diagnosis, or time since 
diagnosis. Therefore, from this study it would not be appropriate to use demographic 
information including gender, current age, age at diagnosis, or treatment regime to identify 
T2DM patients who may be at risk for harmful/hazardous alcohol consumption. 
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Compared to the sample of people with T2DM from the HSE, the participants in the UK 
Survey of People with T2DM were less likely to be non-drinkers (13.1% compared to 
31.4%). Within the sample for the UK Survey of People with T2DM, 6.56% of the 
participants scored 20 or above on the AUDIT, indicating a high likelihood of being 
dependent on alcohol. Estimates of dependent drinking in England using the AUDIT suggest 
a prevalence of 1.35% (based on either a score of ≥20, or ≥16 with high scores on the 
dependence questions; Public Health England, 2017). The UK Survey of People with T2DM 
sample appears to have fewer non-drinkers and more dependent drinkers than estimates from 
larger datasets. It is possible that self-selection bias contributed to this, as the survey 
recruitment advert explicitly mentioned alcohol consumption, and therefore non-drinkers may 
have abstained from participating due to believing they were not suitable participants. This 
should all be taken into consideration in interpreting the results. 
From the HSE dataset, significant associations were observed between alcohol consumption 
in weekly units and both psychological distress and mental wellbeing for people both with 
and without T2DM. Non-drinkers had poorer psychological wellbeing than drinkers among 
both groups, but among people with T2DM there were no significant differences between 
lower-risk and higher-risk drinkers on these measures. Previous research observing effects in 
this direction when exploring the related concept of diabetes-related distress (Lipscombe et 
al., 2016) have proposed that the “sick quitter” effect may explain this. As described above, 
this idea suggests that individuals in poor health may be forced to abstain from alcohol 
consumption, therefore negatively influencing the outcomes of subsamples of non-drinkers. 
Analysis of the HSE dataset failed to replicate the “sick quitter” effect for either measure of 
psychological distress or mental wellbeing among people with T2DM, so it is unlikely that 
this explains the association seen between alcohol consumption and these measures. 
However, the participants identified as “sick quitters” in the HSE data only included those 
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who had completely stopped drinking alcohol, and there may be more participants who have 
reduced their alcohol consumption to a non-zero level as a result of health condition(s). 
Another explanation proposed by Lipscombe et al. is that alcohol is being used as an effective 
coping strategy for reducing psychological distress and improving mental wellbeing. Both the 
“sick quitter” and “drinking as coping” explanations would be compatible with the findings 
that people with T2DM have poorer mental wellbeing, greater psychological distress, and 
lower alcohol consumption than people without T2DM. Despite the face validity of the 
“drinking as coping” explanation, further research is of course necessary to establish whether 
there is a causal relationship. 
When interpreting the associations between alcohol consumption and both psychological 
distress and mental wellbeing from the HSE data, readers should consider the low correlation 
coefficients (Table 6). Using such a large dataset increases statistical power to detect very 
small effect sizes, so although these associations were statistically significant, they may be of 
limited clinical significance. There are clearly other factors that influence alcohol 
consumption, psychological distress, and mental wellbeing which were not explored in this 
study. 
Given that the findings regarding alcohol’s association with psychological distress and 
mental wellbeing were from an observational study (HSE) with small effect sizes, it would 
not be appropriate to recommend that patients increase their alcohol intake in order to reduce 
psychological distress. Even if this research were replicated and a causal relationship was 
established between alcohol and improved psychological wellbeing, it would not be ethical to 
recommend this as a coping strategy. The risks of adverse medical outcomes due to higher 
levels of alcohol consumption among people with T2DM are well-explored in previous 
research (Engelmann et al., 2016; Engler & Ramsey, 2013; Ghitza et al., 2013; Han et al., 
2014; Leung et al., 2011; Prisciandaro et al., 2011; Yang et al., 2017) and current UK 
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guidance states that there is no level of alcohol consumption that is known to be completely 
safe (Department of Health, 2016a). There are many lower-risk ways to manage 
psychological distress for people with health conditions, for example accessing psychological 
therapies, increasing social support (Bøen, Dalgard, & Bjertness, 2012), and improving self-
compassion (Sirois, Molnar, & Hirsch, 2015) . 
In discussing these findings and how they might be generalised, it is important to keep in 
mind how representative the samples are of the wider population of people with T2DM. In 
the HSE data, the prevalence of T2DM was 6.9%, which is significantly higher than other 
sources have suggested. The higher estimate from the HSE is based on a stringent sampling 
method to strive for a representative sample, and in fact the criteria used to differentiate 
between T2DM and T1DM may underestimate the number of people with T2DM as it would 
miss people diagnosed with T2DM at a younger age who have been prescribed insulin – the 
HSE acknowledge this as a limitation (NatCen Social Research & University College 
London, 2017; University College London et al., 2018). The estimate of 5.2% was drawn 
from the number of people identified in the National Diabetes Audit (NDA) compared to the 
Office for National Statistics population estimate (Health and Social Care Information 
Centre, 2019; Office for National Statistics, 2019). The NDA can only account for people 
whose diabetes is recorded in their medical records, so this may be an underestimate if there 
are patients whose information is missed. 
4.2 Limitations 
Overall this study is limited in drawing conclusions about causation because of its cross-
sectional observational design in both the HSE data analysis and UK Survey of People with 
T2DM. 
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While extracting relevant data from the HSE dataset a limitation was noted. There were some 
implausibly high values reported for number of units of alcohol consumed per week (for 
example, the equivalent of nine bottles of wine per day) which suggested errors in data entry 
or coding, or incorrect recall by participants. Ideally these cases would be removed, however 
it is difficult to determine what would constitute an appropriate cut-off for an erroneous entry 
or outlier. The impact of these outliers was minimised through the use of non-parametric 
tests, and the use of the category of “higher-risk drinkers” with no upper limit. 
Another limitation from the use of the HSE data was the criteria used to differentiate type 1 
from type 2 diabetes. It was assumed that participants had T2DM if their diabetes was 
diagnosed after the age of 35, and/or was not treated with insulin. These criteria may be 
useful as a simple way to categorise participants, since T1DM is most often diagnosed within 
childhood or adolescence, and T2DM is usually diagnosed later in life. In England and 
Wales, only 2.3% of people newly diagnosed with T2DM are under 30, compared to 57.8% 
of people newly diagnosed with T1DM (Health and Social Care Information Centre, 2019). 
Furthermore, insulin is an essential part of treatment for T1DM (National Institute for Health 
and Care Excellence, 2015a) and is not recommended as a first-line treatment for T2DM 
(National Institute for Health and Care Excellence, 2015b). However, these criteria may be 
oversimplified and could mean that participants with insulin-treated T2DM diagnosed before 
35 were coded as having T1DM, and participants with adult-onset T1DM after the age of 35 
were coded as having T2DM. It is therefore a possible limitation of this study that the HSE 
sample included a small number of incorrectly-coded participants with T1DM, and 
incorrectly excluded a small number of participants with T2DM.  
There were certain limitations in the survey design which may have impacted results. The 
order of presentation of the questionnaires was not randomised for each participant, meaning 
that earlier questions may have systematically biased responses to later questions. It was also 
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decided to use the Qualtrics platform to force responses for each item of each questionnaire 
before advancing to the next page in order to reduce the amount of missing data. A limitation 
of this is that it may have increased attrition if participants chose to withdraw from the survey 
if they did not wish to answer particular questions. However, only six out of 67 participants 
withdrew after having completed the consent form, suggesting that the survey was of 
adequate acceptability. 
The online nature of the survey and the primary recruitment channels taking place through 
online peer-support forums may have biased the selection of participants. Only those who 
were sufficiently computer-literate with access to the internet were able to participate, which 
may have limited recruitment of older participants. Furthermore, the participants were 
already accessing an online forum for people with diabetes, suggesting they were already 
engaged with their diagnosis and the idea of improving their self-management. This might 
indicate that the sample of participants had a tendency towards an approaching coping style, 
rather than avoidance (Roth & Cohen, 1986). Caution should therefore be used in 
generalising the results of the survey to participants in the wider population who either do not 
access diabetes-related peer-support online or who do not have access to the internet more 
broadly. 
For the HSE data, it was not possible to use more powerful parametric tests or linear 
regression with alcohol consumption as the dependent variable due to significant deviation 
from the normal distribution, even when the data were transformed (Appendix 2). Logistic 
regression was considered, however validated cut-off values for dependent variables were 
either not available or resulted in very uneven group sizes. The use of sample medians as cut-
offs for each dependent variable was considered, however as these values did not match the 
cut-offs that had been explored and validated in previous studies, and therefore would be of 
limited clinical utility. These considerations limited the appropriate statistical analyses to 
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non-parametric tests and correlations, and therefore it was not possible to control for 
confounders.  
Initially it was hoped that the results of the UK Survey of People with T2DM could be 
analysed using backwards stepwise regressions for each of the outcome variables, allowing 
the development of a predictive model that could be applied in clinical settings. However, 
linear regression models require both the predictor and dependent variables to be normally 
distributed; these requirements were violated for several of the variables even after common 
data transformations were applied (see Appendix 7). Visual inspection of the data 
distributions indicated that the PA and HU subscales of the DSMQ may have been subject to 
ceiling effects, and the GM subscale resembled a bimodal distribution. In a similar way to the 
HSE data, logistic regression was considered, however validated binary cut-off scores for 
each variable were either not available or did not split the sample evenly, and the sample 
medians were not clinically validated. It was therefore decided to amend the analysis plan to 
perform more exploratory analyses. This has limited the conclusions that can be drawn from 
this study, as it was not possible to control for confounding variables nor to develop a 
predictive model. 
For the UK Survey of People with T2DM, the AUDIT score was included in analyses as a 
continuous variable as well as a binary (drinker/non-drinker) and three-level (higher-risk 
drinker/lower-risk drinker/non-drinker) categorical variable. This was based on previous 
research that has demonstrated differences between drinkers and non-drinkers (e.g. Johnson 
et al., 2000), as well as between drinkers who consume different levels of alcohol (Huang et 
al., 2017; Karter et al., 2001, 2000; Lipscombe et al., 2016). It was therefore of clinical 
interest to explore alcohol consumption in this way; however, it also means that multiple 
comparisons were performed on the same data, which increases the chance of making a Type 
I error (falsely rejecting a null hypothesis). Within this study, no adjustments were made to 
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the alpha value of 0.05 to correct for these multiple comparisons, however exact p-values 
were also presented. 
4.3 Implications for Future Research 
The UK Survey of People with T2DM has highlighted that glucose management and dietary 
control are areas that need further exploration in research looking at T2DM and alcohol 
consumption. The online survey had low drop-out rates, indicating adequate acceptability to 
participants and therefore supporting the feasibility of a similar survey on a larger scale in 
future research, which would have greater statistical power. 
Future researchers may wish to explore gender differences in the relationship between 
alcohol consumption and psychological distress or mental wellbeing, since this study has 
found significant results for the overall HSE sample, but previous research has highlighted 
gender differences which were not explored in this study. 
The use of longitudinal cohort study designs may allow for more nuanced interpretations of 
the relationship between alcohol, self-management, and psychological distress for people 
with T2DM. For example, it may be useful to gather more information on alcohol 
consumption before and after T2DM diagnosis, or to observe the rate of health complications 
over a long-term follow-up. 
Overall, this study has found some interesting associations between alcohol consumption and 
both psychological and behavioural outcome measures among people with T2DM, 
highlighting promising areas for further exploration in future research. 
4.4 Clinical Recommendations 
As a cross-sectional observational study, it is not possible to infer any causative relationships 
between the variables explored, however there are interesting associations that should be of 
interest to health professionals supporting people with T2DM. 
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There were no significant associations between demographic variables and AUDIT score 
amongst the participants of the UK Survey of People with T2DM, which supports the use of 
routine screening for AUD and alcohol consumption with all patients with T2DM rather than 
only asking about this for patients who meet specific demographic risk criteria. 
From the HSE sample, professionals should be aware that people with T2DM may be more 
likely to experience poor psychological wellbeing/distress than people without T2DM. 
Patients should be routinely asked about their mood and referred for appropriate interventions 
where required. In England, patients with long-term health conditions can access evidence-
based psychological interventions through primary care Improving Access to Psychological 
Therapies services (NHS England & NHS Improvement, 2018). 
People with T2DM who report greater alcohol consumption may also be experiencing 
difficulties with the glucose management and dietary aspects of their diabetes self-
management, and vice versa. Healthcare professionals should strive to engage patients in 
collaborative treatment planning, using techniques such as motivational interviewing and 
values-based goal-setting to increase patients’ motivation and self-efficacy in managing their 
health. Supporting patients to change one health-related behaviour may empower them to feel 
able to make further improvements. 
It is also important to note that from this study, greater alcohol consumption among people 
with T2DM is not associated with poorer psychological wellbeing or diabetes-related distress, 
but that non-drinkers are more likely to experience psychological distress. It would not be 
appropriate to advise patients to increase their alcohol consumption to reduce psychological 
distress, but it does indicate that patients who reduce their alcohol intake (including for health 
reasons) may be at risk of experiencing greater distress. Psychological support should 
therefore be routinely provided alongside interventions to reduce alcohol intake. 
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In due course, following further research, policymakers should aim to synthesise findings 
about alcohol consumption in people with T2DM in order to improve clinical guidance 
around this area. This will provide subjective norms which can influence people to make 
health-related behaviour changes (Ajzen, 1991). 
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4.7 Conclusions 
Through a narrative synthesis of existing literature and an original piece of empirical 
research, this portfolio has explored the associations between alcohol consumption, health 
self-management, and psychological wellbeing among people with T2DM. There is evidence 
to suggest that increased alcohol consumption is associated with poorer self-management, 
with the domains of dietary control and glucose management being highlighted as significant 
in this research. People with T2DM are more likely to experience psychological distress than 
the general population, but somewhat surprisingly this is associated with lower alcohol 
consumption. Future research should further explore these findings in appropriately powered 
samples while controlling for other related factors, and could consider a longitudinal design 
to better understand possible causal relationships. Healthcare professionals working with 
people with T2DM should ensure they are regularly screening for alcohol consumption and 
psychological distress.   
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Appendix 2 - HSE data - transformations of weekly units consumed by drinkers 
Square root transformation: 
Kolmogorov-Smirnov test indicates that the square roots of weekly units consumed by 
drinkers do not follow a normal distribution, D(6326) = 0.111, p <0.0005.  
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Cubic root transformation: 
Kolmogorov-Smirnov test indicates that the cubic roots of weekly units consumed by 
drinkers do not follow a normal distribution, D(6326) = 0.058, p <0.0005. 
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Natural logarithm transformation: 
Kolmogorov-Smirnov test indicates that the natural logarithm of weekly units consumed by 
drinkers do not follow a normal distribution, D(6326) = 0.100, p <0.0005. 
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Logarithm base 10 transformation: 
Kolmogorov-Smirnov test indicates that the log10 of weekly units consumed by drinkers do 
not follow a normal distribution, D(6326) = 0.100, p <0.0005. 
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Appendix 3 - Survey recruitment advert 
Research Study: Alcohol, Wellbeing, and Lifestyle in People with Type 2 
Diabetes  
Researchers at the University of Surrey are looking at the relationships between 
alcohol consumption and other lifestyle factors in people with Type 2 Diabetes. 
We would like to invite people with Type 2 Diabetes to complete an online 
survey of around 15-20 minutes. The survey will ask questions about alcohol 
consumption, lifestyle behaviours, and psychological wellbeing. Participants 
must be aged 16 or over, living in the UK, and able to read and understand 
written English. We are seeking to involve around 50 participants. 
This study has been reviewed by and received a favourable ethical opinion from 
the University of Surrey’s Faculty of Health and Medical Sciences Ethics 
Committee. 
Participating in this survey will give you the opportunity to enter a prize draw to 
win one of ten £20 Love2Shop vouchers. 
The survey can be accessed here: [link] 
For more information or any questions, please contact the lead researcher, 
Sophie Catt (s.catt@surrey.ac.uk). 
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Appendix 4 - Qualtrics survey flow 
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Appendix 5 - End of survey debriefing information 
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Appendix 6 - Confirmation to proceed from FHMS Ethics Committee 
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Appendix 7 - Survey data - Shapiro-Wilk tests of normality on raw and transformed data 
Appendix 8 - HSE data - Distribution of ages of participants with and without T2DM 
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Appendix 9 - HSE data - Distribution of non-drinkers, lower-risk drinkers and higher-risk drinkers 
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Appendix 10 - HSE data - Histogram of weekly units split by T2DM status 
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Appendix 11 - HSE data - Histogram of weekly units for non-zero drinkers split by T2DM status 
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Appendix 12 - HSE data - Boxplots of WEMWBS and GHQ-12 scores grouped by T2DM status 
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Appendix 13 - HSE data - scatterplots of WEMWBS score by alcohol units for people with T2DM 
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Appendix 14 - HSE data - scatterplots of GHQ-12 score by alcohol units for people with T2DM 
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Appendix 15 - HSE data - scatterplots of WEMWBS score by alcohol units for people without T2DM 
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Appendix 16 - HSE data - scatterplots of GHQ-12 score by alcohol units for people without T2DM 
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Appendix 17 - HSE data - people with T2DM - Boxplots of WEMWBS and GHQ-12 scores grouped by alcohol 
risk category 
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Appendix 18 - HSE data - people without T2DM - Boxplots of WEMWBS and GHQ-12 scores grouped by 
alcohol risk category 
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Appendix 19 - Survey data - AUDIT total score - Histogram and Q-Q Plots 
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Appendix 20 - Survey data - Boxplot of AUDIT scores grouped by gender 
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Appendix 21 - Survey data - Age variables plotted against AUDIT score 
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Appendix 22 - Survey data - Boxplot of AUDIT scores grouped by T2DM treatment or management strategies 
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Appendix 23 - Survey data - Outcome variables plotted against AUDIT score 
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           Part 2: Research – MRP Literature Review 
How does alcohol consumption relate to health self-management 
behaviours in people with type 2 diabetes? 
A narrative synthesis of the literature 
 
Statement of Journal Choice 
The target journal for this review is Diabetes Research and Clinical Practice, the official 
journal of the International Diabetes Federation. This journal publishes original research 
articles and expert reviews in diabetes and related areas. It has an impact factor of 3.239 
(2018). Its target audience is healthcare providers and clinically oriented researchers. This 
review will be of most benefit to health professionals working with people with type 2 
diabetes and researchers developing evidence-based recommendations for clinical care and 
interventions. 
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Abstract 
Background: To maintain optimal blood glucose levels, people with type 2 diabetes mellitus 
(T2DM) are recommended to engage in self-management behaviours including taking 
prescribed medication, following a healthy diet, being physically active, and monitoring 
blood glucose levels. Previous research has demonstrated an association between alcohol 
consumption and poor self-management in other chronic conditions. However, there is no 
synthesis that has examined this relationship in people with T2DM. 
Objective: Synthesise research exploring the relationship between alcohol consumption and 
self-management behaviours in people with T2DM. 
Sources and study eligibility: A search was undertaken in 2019 across three major databases: 
MEDLINE, Cumulative Index to Nursing and Allied Health Literature (CINAHL), and 
Psychology Cross Search. Eligible studies were those that measured alcohol consumption and 
at least one T2DM self-management behaviour in a sample of people with T2DM. 
Data extraction and quality appraisal: Extraction of data from articles was performed by a 
single author and a quality assessment tool from the National Heart, Lung and Blood Institute 
was used for quality appraisal. 
Results: Ten studies were eligible for inclusion; all were observational studies using 
quantitative methodology. A narrative approach was used to synthesise results. Drinkers were 
less likely than non-drinkers to take medication as prescribed, consume a healthy diet, 
exercise frequently, and attend diabetes-related appointments. Heavier drinkers were less 
likely than moderate drinkers or non-drinkers to take oral medication as prescribed, to 
monitor their blood glucose as often as recommended, and to have overall good self-
management. However, there was substantial heterogeneity between studies, where several 
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studies found no significant associations, and one finding that drinkers were more likely than 
non-drinkers to consume a healthy diet. 
Conclusions: Greater alcohol consumption is likely to be associated with overall poorer self-
management in people with T2DM, however further good quality research is needed to better 
understand the relationship with specific self-management behaviours.  
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1.0 Introduction 
1.1 Background 
Over three million adults in England and Wales (5.2% of the population) have a diagnosis of 
type 2 diabetes mellitus (T2DM; Health and Social Care Information Centre, 2019; Office for 
National Statistics, 2019). A report by Diabetes UK estimates that a further 900,000 people 
are living with the condition undiagnosed (Diabetes UK, 2019). The risk of developing 
T2DM increases with age; it is most commonly diagnosed between the ages of 50-59 (Health 
and Social Care Information Centre, 2019). Other risk factors for the development of T2DM 
include non-white ethnicity, higher body mass index, higher waist circumference, and high 
blood pressure (Goff, 2019; Hu et al., 2001; J. Lindström et al., 2006; Jaana Lindström & 
Tuomilehto, 2003; Narayan, Boyle, Thompson, Gregg, & Williamson, 2007). The 
pathophysiological process underlying T2DM is insufficient insulin production in 
conjunction with systemic insulin resistance (Gardner, Shoback, & Greenspan, 2011). This 
leads to high levels of glucose in the blood, and commonly results in symptoms of frequent 
urination, increased thirst and hunger, and weight loss (Vijan, 2010). Where T2DM is 
undiagnosed and/or blood glucose remains high, severe complications can develop such as 
kidney failure, blindness, and lower limb amputations due to sensory neuropathy and vascular 
damage (Ripsin, Kang, & Urban, 2009; Scott, 2013). 
In order to manage blood glucose levels and reduce the risk of developing long-term 
complications, people with T2DM are recommended to adopt a healthy diet, exercise 
regularly, and take blood glucose lowering medications (either oral medication, injectable 
insulin, or a combination of both) as advised (National Institute for Health and Care 
Excellence, 2015b). In addition, some patients are encouraged to regularly monitor their 
blood glucose, especially if they inject insulin as part of their treatment. These actions are 
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often described as “self-management behaviours”. The NICE guidelines recommend that 
patients should be offered structured education with the aim of enabling and improving the 
above diabetes self-management behaviours. The National Diabetes Audit found that in 2015, 
77.3% of people diagnosed with T2DM were offered self-management education within the 
first year after diagnosis, however only 7.4% attended (2017). The prevalence of diabetes has 
more than doubled in the last two decades and it is predicted that by 2035, over five million 
people in England will have a diagnosis of diabetes (Diabetes UK, 2019). With this in mind, 
improving self-management and identifying barriers to effective self-management are 
increasingly important issues for the UK health system, helping to reduce the risk of diabetes-
related complications. 
Alcohol consumption has been shown to be inversely associated with self-care behaviours 
including blood glucose monitoring and exercise in a combined sample of people with T2DM 
and T1DM (Ahmed, Karter, & Liu, 2006), and is associated with lower rates of taking 
medication as prescribed in a number of chronic conditions (Grodensky, Golin, Ochtera, & 
Turner, 2012).  
The medical outcomes associated with excessive alcohol consumption in people with T2DM 
are well known. People with T2DM and a comorbid alcohol use disorder (AUD) experience 
more frequent and severe health complications and an increased risk of hospitalization, 
require longer hospital stays, and may be less likely to seek routine care for T2DM or follow 
recommended treatment guidelines (Ahmed et al., 2006; Engler & Ramsey, 2013; Ghitza, 
Wu, & Tai, 2013; Walter, Wagner, Cengiz, Tamborlane, & Petry, 2015). Comorbidity 
between AUD and T2DM is associated with a greater risk of some diabetes-related 
complications, including lower-limb amputations, cerebrovascular disease, and lower 
extremity arterial disease (Leung, Zhang, Lin, & Clark, 2011; Yang et al., 2017). AUD is 
associated with an increased risk of mortality in T2DM (Engelmann et al., 2016; Prisciandaro 
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et al., 2011). However, at a more moderate level, alcohol consumption may not be harmful. 
Light to moderate alcohol consumption (defined as less than 21 or 14 standard drinks per 
week for men and women respectively by Blomster et al., 2014; 150ml red/white wine per 
day by Gepner et al., 2015) is associated with reduced cardiovascular risk in people who have 
already been diagnosed with diabetes, compared to non-drinkers or heavy drinkers (Blomster 
et al., 2014; Gepner et al., 2015). A meta-analysis found that light to moderate alcohol use 
(11-18g ethanol per day) does not impair medium-term glycaemic control (Hirst et al., 2017). 
Occasional or regular drinkers are less likely to require insulin treatment during the early 
stages of T2DM, compared to abstainers (Abu-Ashour, Chibrikova, Midodzi, Twells, & 
Gamble, 2017). Understanding the relationship between alcohol consumption and self-
management behaviours may help to unpick the mediating factors in the relationship between 
alcohol consumption and health complications in T2DM. However, heterogeneity in the way 
that alcohol consumption is measured and categorised makes it difficult to compare results 
between studies. 
Despite the established associations between alcohol use and complications in T2DM, 
clinical practice has tended to focus more on other health-related behaviours, with 
recommendations around alcohol consumption being absent or minimal. The National 
Diabetes Audit (2017) evaluates the achievement of eight key treatment targets in diabetes 
care, including HbA1c (glycated haemoglobin, a measure of blood glucose), body mass 
index, and smoking. However, alcohol consumption is not included. The only mention of 
alcohol in the NICE guidelines for T2DM (2015b) is a recommendation that advice around 
alcohol intake should be individualised, with the particular aim of reducing the risk of 
hypoglycaemia for those patients using insulin. The reason for this is that alcohol acutely 
lowers blood glucose, which increases the risk of experiencing hypoglycaemic episodes when 
someone is taking insulin or an oral blood glucose lowering medication, especially when 
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alcohol is consumed without food (Emanuele, Swade, & Emanuele, 1998; van de Wiel, 
2004). However, a complicating factor is that alcoholic drinks often have a high sugar 
content, particularly beer, cider, liqueurs, and some cocktails and mixed drinks. The short-
term hypoglycaemic effects of alcohol may be outweighed by the drinks’ sugar content and 
lead to an overall undesirable increase in blood glucose. In the longer term, greater 
consumption of alcohol is associated with higher blood glucose levels, however the 
physiological mechanism of this is not known (Ben et al., 1991). 
1.2 Summary 
T2DM is a chronic health condition that requires patients to adopt self-management 
behaviours to reduce the risk of health complications. Excessive alcohol consumption has 
been shown to be associated with poorer self-management in a combined sample of people 
with T1DM and T2DM. It is also associated with adverse health outcomes in T2DM, 
however there are few evidence-based recommendations to guide health professionals in 
providing care, advice, and education around alcohol use. It is therefore important to bring 
together existing research that has explored the relationship between alcohol consumption 
and self-management behaviours in T2DM in order to identify areas of interest to focus on in 
further research. 
Previous research has frequently used the terms “adherence” and “compliance” to describe 
patients’ behaviour in relation to healthcare professionals’ recommendations. However, there 
are problems with the use of these terms both in clinical practice and in research (Speight, 
Conn, Dunning, & Skinner, 2012). “Compliance” implies imposed recommendations from 
the treatment provider, where the patient’s preferences are not taken into account 
(Chakrabarti, 2014), therefore failing to support collaborative decision-making in healthcare. 
“Adherence” has been defined by the World Health Organisation (2003) as “the extent to 
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which a person's behaviour…corresponds with agreed recommendations from a health care 
provider”. This definition mentions the need for the patient’s agreement with the 
recommendations and so may be preferable to “compliance”, however it still implies that the 
person has been given clear and non-conflicting advice by the health professional and may 
lead the reader to make assumptions about reasons for “non-adherence”. Within this review, 
the terms used by the original authors have been used where applicable, but these terms have 
been avoided in summaries where possible.   
1.3 Aim 
The aim of this review is to develop a narrative synthesis of existing literature to answer the 
question: “How does alcohol consumption relate to health self-management behaviours in 
people with type 2 diabetes?” 
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2.0 Method 
2.1 Information Sources 
Studies were identified by searching electronic databases using EBSCOhost. No date limits 
were applied. The search was applied to MEDLINE (1966-present), CINAHL with Full Text 
(1981-present), and Psychology Cross Search (incorporating PsycINFO [1806-present], 
PsycARTICLES [1894-present], and Psychology and Behavioral Sciences Collection [1945-
present]). The last search was run on 28 January 2019. Additional studies were identified 
from review articles in related areas. 
2.2 Search Strategy 
The following terms were used to search titles and abstracts.  
Table 12 - Search Terms 
Subject headings Keywords used 
Type 2 Diabetes type 2 diabetes OR type ii diabetes OR t2dm OR niddm OR non insulin 
dependent 
Alcohol alcohol OR ethanol 
Health self-management 
behaviour 
self management OR self-care OR compliance OR adherence OR 
noncompliance OR disease management OR health behaviour 
The Boolean operator “AND” was used to limit results to studies including at least one 
keyword for each subject heading. No filters were applied to the search. 
2.3 Eligibility Criteria 
Studies were eligible for inclusion if they met the following criteria: a) the article was written 
or translated into English; b) the full-text article was available; c) the article was published in 
a peer-reviewed journal; d) the study population was people diagnosed with T2DM (or a 
stratified subgroup of the sample was made up of people diagnosed with T2DM); e) the study 
included a direct or indirect measure of alcohol consumption; f) the study included a direct or 
indirect measure of at least one  behaviour recommended for the self-management of T2DM; 
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g) both of the above measures were reported in the population of interest (people with 
T2DM); h) the article analysed relationships between the above measures or reported the data 
in a way that it was possible to extract relationships; and i) the article reported original 
research or secondary analysis of an existing dataset.  
Articles were ineligible for inclusion if they met any of the following exclusion criteria: a) 
reviews of existing literature; b) commentary articles, conference proceedings, study 
protocols, audits of data collection, or questionnaire development; c) the focus of the study 
was on alcohol as a risk factor for developing diabetes; d) the focus of the study was on 
solely medical or physiological outcome measures; e) the study population was people with 
T1DM or gestational diabetes; or f) statistical analyses did not treat people with T1DM and 
T2DM as separate samples or subgroups. 
2.4 Study Selection 
Eligibility assessment was performed by a single author via three steps. Titles of the search 
results and records from other sources were screened to remove duplicates. Abstracts of the 
remaining records were reviewed and those eligible were put forward for full-text review. 
After excluding studies which did not meet inclusion criteria, the final list of articles for 
inclusion remained.  
2.5 Data Extraction 
A single author used a pre-designed data extraction sheet to extract the following data from 
each of the included studies: author(s), title, journal title, year of publication, study aims, 
study design, country, number of participants, sampling method, measure of alcohol 
consumption, relevant measure(s) of health self-management behaviour, and results. 
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2.6 Quality Assessment of Individual Studies 
The selected critical appraisal tool used in this review is the Quality Assessment Tool for 
Observational Cohort and Cross-Sectional Studies (National Heart, Lung and Blood Institute, 
n.d.). The tool was chosen after study selection as the most appropriate tool for the 
methodology and designs of the included studies. It requires the reviewer(s) to make a 
judgement of the overall quality of each paper, rather than generating numerical scores and 
cut-offs. A single author completed the tool for each study, although ideally two reviewers 
would review the studies and compare ratings. 
The wording in the tool’s questions was amended from “exposure” to “independent variable” 
and from “outcome” to “dependent variable” to reflect the predominance of cross-sectional 
designs in the included studies. Where studies explored several independent or dependent 
variables, items 6-12 and 14 were answered only referring to the variables of interest (alcohol 
consumption and health self-management behaviour). 
2.7 Methods of Data Synthesis 
Although all of the included studies are quantitative, there is substantial heterogeneity in the 
study designs and measures used, and it would not be appropriate to use statistics to 
synthesise results from studies looking at diverse aspects of self-management behaviour. 
Additionally, there was no consistency in how alcohol consumption was measured or 
categorised. Therefore, a narrative synthesis approach appears most appropriate. This 
includes extracting the relevant data, then considering patterns in results between and within 
individual studies, in order to develop a synthesised theory that answers the review question 
(Popay et al., 2006). 
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3.0 Results 
This section will detail how studies were selected for inclusion, the characteristics of the 
included studies, the demographic characteristics of each study’s sample, details of how 
alcohol consumption and self-management behaviours were measured, quality assessment of 
included studies, and finally the main findings grouped according to type of self-management 
behaviour. 
3.1 Study Selection 
 The search of the databases provided 189 records, with an additional ten records identified 
from other sources (author’s previous knowledge and references from related papers). After 
excluding duplicates there were 136 unique results. After reviewing the abstracts, 93 records 
were excluded due to not meeting eligibility criteria. Reasons for exclusion included records 
which were not relevant to the review question (including those which examined alcohol as a 
risk factor for developing diabetes and those which focused solely on pathophysiological or 
medical outcomes), articles which were not original research (including literature reviews, 
commentary articles, conference proceedings, study protocols, audits of data collection, or 
questionnaire development), and records which were not available in English. 
The full text of the remaining 43 records were reviewed in more detail and 33 were excluded 
based on eligibility criteria (see Figure 1 for reasons). A total of ten studies were included in 
the final review. Figure 1 summarises the study selection process using the PRISMA flow 
diagram (Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009). 
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 Figure 1 
- PRISMA flow diagram (Moher et al., 2009)  
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3.2 Study Characteristics 
Table 2 summarises key characteristics from each of the ten studies. 
Four of the included studies took place in the USA (Johnson, Bazargan, & Bing, 2000; Karter 
et al., 2001; Karter, Ferrara, Darbinian, Ackerson, & Selby, 2000; Kilbourne et al., 2005), and 
there was one study from each of the following six countries: Lebanon (Halepian, Saleh, 
Hallit, & Khabbaz, 2018), Hungary (Hankó et al., 2007), China (Huang et al., 2017), Mexico 
(Lerman et al., 2004), Greece (Mangou et al., 2012), and Kenya (Waari, Mutai, & Gikunju, 
2018). 
Of the ten included studies, eight used a cross-sectional design and two used a longitudinal 
design (Karter et al., 2001; Kilbourne et al., 2005). For both of the longitudinal studies, the 
independent variable (alcohol consumption) was measured at a single time point, and the 
dependent variable (adherence to blood glucose testing/oral medication) was measured over a 
period of time to reach a single adherence score. Karter et al. (2001) did not report whether 
the independent variable was measured before, during, or after the measurement period for 
the dependent variable, while Kilbourne et al. (2005) specified that the independent variable 
was measured in a baseline questionnaire administered before the dependent variable 
measurement period. 
Only one of the included studies focused on alcohol consumption as a primary variable of 
interest (Johnson et al., 2000).
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Table 13 - Study Characteristics 
Source Study design 
and sample 
size 
Study aims Country Sampling method Measure of alcohol use Relevant measure(s) of self-management 
Halepian et al., 2018: 
Adherence to Insulin, 
Emotional Distress, and 
Trust in Physician Among 
Patients with Diabetes: A 
Cross-Sectional Study. 
Cross-sectional 
N=135 
- Evaluate insulin 
adherence, 
emotional distress, 
and trust in 
physician. 
Lebanon Randomly selected 
20 community 
pharmacies. Not 
reported how 
sample was 
gathered from 
eligible pool. 
- Self-report 
- Non-drinker; up to once a 
week; more than once a week; 
former drinker 
- Self-report 
- Adherence to insulin – average score of 
three questions: “Did you take insulin all the 
time”; “What percent of the time were you 
able to take your medications exactly as your 
doctor prescribed them?”; “Rate your ability 
to take all your medications as prescribed” 
Hankó et al., 2007: Self-
reported medication and 
lifestyle adherence in 
Hungarian patients with 
Type 2 diabetes. 
Cross-sectional 
N=142 
- Evaluate 
adherence to, 
medication, diet, 
exercise, glucose 
monitoring 
adherence, alcohol 
consumption and 
smoking. 
- Explore factors 
associated with 
adherence. 
Hungary Randomly selected 
20 community 
pharmacies. 
Stratified 
systematic 
sampling – every 
10th patient 
presenting to each 
pharmacy. 
- Self-report 
- Never; Rarely (1-2x a month); 
Occasionally (1-2x a week); 
Regularly (1-2 glasses of wine or 
mugs of beer per day) 
- Self-report 
- Diet – observation of diet instructions 
(usually, hardly ever, never) 
- Physical activity – exercise for at least 
30min (1-2x a week, 1-2x a month, 1-2x a 
year, never) 
- Self-monitoring of blood glucose 
(adherence as monitoring at least once a day) 
- Medication purchasing (non-adherence as 
not purchasing at least one prescribed 
diabetic medication within study period) 
- Medication taking (non-adherence as 
affirming one or more questions about 
incorrect time/amount of medication) 
Huang et al., 2017: 
Relationship between 
healthy lifestyle behaviors 
and cardiovascular risk 
factors in Chinese patients 
with type 2 diabetes 
mellitus: a subanalysis of 
the CCMR-3B STUDY. 
Cross-sectional 
N=25,454  
- Assess relationship 
between lifestyle 
behaviours and 
cardiovascular risk 
factors. 
China Sampling not 
reported (another 
study with same 
dataset - 
consecutive 
sampling of 
eligible 
participants from 
104 hospitals) 
- Self-report 
- No alcohol (average <25g 
daily); current alcoholic (>25g 
alcohol daily for >1 year); 
previous alcoholic (abstained for 
>1 year) 
- Medication adherence – good or poor, not 
reported how that is defined or calculated 
Johnson et al., 2000: 
Alcohol consumption and 
compliance among inner-
Cross-sectional 
N=392 
- Examine 
relationship 
between alcohol 
consumption and 
USA Consecutive 
sampling of 
eligible 
participants 
- Self-report, timeline followback 
(30 days) and AUDIT*  
- Abstain; drinkers (>1 drink in 
last 30 days); light drinkers (>1 
- Self-report – SDSCA† questionnaire 
(modified to past 30 days) 
- Compliance with diet (5 questions) 
- Compliance with exercise (3 questions) 
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city minority patients with 
type 2 diabetes mellitus. 
compliance with 
self-care 
behaviours. 
following routine 
visits to GP 
drink in last 30 days but <3 
drinks per week); moderate 
drinkers (4-14 drinks a week); 
heavy drinkers (>14 drinks a 
week); problem drinking (>5 on 
AUDIT, >14 drinks per week, or 
binge drinking >5/>3 drinks on 
one occasion for men/women) 
- Compliance with glucose testing (2 
questions) 
- Compliance with medications (2 questions)  
Karter et al., 2001: Self-
monitoring of blood 
glucose levels and 
glycemic control: the 
Northern California 
Kaiser Permanente 
Diabetes registry. 
Longitudinal 
N=23,412 
(23,153 with 
T2DM) 
- Evaluate 
effectiveness of 
self-monitoring 
blood glucose to 
improve glycaemic 
control. 
USA Sampled all 
eligible 
participants from a 
network of 
hospitals and 
outpatient clinics 
- Self-report 
- Abstain; <3 drinks a day; 3+ 
drinks a day 
- Adherence to recommended frequency of 
blood glucose testing (estimated by number 
of testing strips purchased) 
Karter et al., 2000: Self-
Monitoring of Blood 
Glucose: Language and 
financial barriers in a 
managed care population 
with diabetes. 
Cross-sectional 
N=44,181 
(41,363 with 
T2DM) 
- Examine self-
monitoring blood 
glucose practice 
patterns and factors 
associated with non-
adherence. 
USA Sampled all 
eligible 
participants from a 
network of 
hospitals and 
outpatient clinics 
- Self-report 
- Excessive (>21 drinks per 
week) or not 
- Self-report 
- Adherence to recommended frequency of 
blood glucose testing 
Kilbourne et al., 2005: 
How Does Depression 
Influence Diabetes 
Medication Adherence in 
Older Patients? 
Longitudinal 
N=203 (169 
complete cases) 
- Assess association 
between depression 
and medication 
adherence among 
older patients. 
USA Sampled all 
eligible 
participants from 
Veterans 
Administration 
facility 
- Self-report 
- Hazardous/binge drinking (6+ 
drinks on one occasion) or not 
- Adherence to oral medication 
- Electronic monitoring cap for 30 days 
- Self-report – “when did you last skip 
diabetes medication?”  
- Provider report (same question) 
- Prescription refill data for 1 year 
Lerman et al., 2004: 
Psychosocial factors 
associated with poor 
diabetes self-care 
management in a 
specialized Center in 
Mexico City. 
Cross-sectional 
N=176 
- Examine 
relationship 
between 
psychosocial 
variables and 
diabetes self-care 
management. 
Mexico Consecutive 
sampling of 
patients attending 
outpatient clinic 
- Self-report 
- Excessive (history of frequent 
alcohol intake and criticised by 
family/friends for drinking) or 
not 
- Self-report  
- Overall adherence to medication, food 
portions, and exercise (SCI††)  
 
Mangou et al., 2012: 
Associations between diet 
quality, health status and 
diabetic complications in 
Cross-sectional 
N=59 with 
obesity, N=94 
without obesity 
- Assess diet quality 
in T2DM patients 
with and without 
comorbid obesity. 
Greece Consecutive 
sampling of 
patients attending 
- Self-report, unclear whether 
through food recall with dietician 
or questionnaire 
- Self-report 
- Diet quality (Healthy Eating Index, a food 
frequency questionnaire) 
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patients with type 2 
diabetes and comorbid 
obesity. 
- Examine 
associations 
between 
comorbidities and 
diet quality. 
outpatient diabetes 
clinic 
- Alcohol consumer (more than 
300ml ethanol per week) or not 
Waari et al., 2018: 
Medication adherence and 
factors associated with 
poor adherence among 
type 2 diabetes mellitus 
patients on follow-up at 
Kenyatta National 
Hospital, Kenya. 
Cross-sectional 
N=290 
- Assess medication 
adherence. 
Kenya Systematic 
sampling of every 
other eligible 
patient attending 
diabetes clinic 
- Self-report, CAGE** 
questionnaire 
- Alcohol consumer (total score 2 
or more) or not 
- Self-report 
- Medication adherence (MMAS†††) – for 
injectable and/or oral medication 
 
* AUDIT: Alcohol Use Disorders Identification Test (Babor, Ramon De La Fuente, Saunders, & Grant, 1992) 
** CAGE: Cut down, Annoyed, Guilty, Eye-opener (Ewing, 1984) 
† SDSCA: Summary of Diabetes Self Care Activities (Toobert & Glasgow, 1994) 
†† SCI: Self Care Inventory (Greco et al., 1990) 
††† MMAS: Morisky Medication Adherence Scale (Morisky, Ang, Krousel-Wood, & Ward, 2008)
3.3 Participant and Sample Characteristics 
Table 3 summarises the characteristics of each study’s sample of participants. 
The sample size of the included studies ranged from 135 to 44,181 participants. No age limits 
were used in the search strategy but all studies focused on adult participants. Nine of the ten 
studies reported the mean age of the participants, with three studies having a mean age 
between 50-60 years old, and six studies having a mean age between 60-70 years old. One 
study had only male participants (Kilbourne et al., 2005). Of the other nine studies, two had 
more males than females (Karter et al., 2001, 2000) and the remaining nine had more females 
than males. 
The proportion of participants using oral and/or injectable medications varied across the 
different studies. In five studies, the use of medication was an inclusion criterion (Halepian et 
al., 2018; Hankó et al., 2007; Karter et al., 2000; Kilbourne et al., 2005; Waari et al., 2018). 
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3.4 Measures of Alcohol Use 
Across the ten studies, there was no consistency in how alcohol consumption was measured 
or categorised. Two studies used validated screening measures; Waari et al. (2018) used the 
CAGE questionnaire (Ewing, 1984), a screening measure for Alcohol Use Disorder (AUD) 
with a maximum score of four. “CAGE” is an acronym for the four items in the measure: Cut 
(“Have you ever felt you should cut down on your drinking?”), Annoyed (“Have people 
annoyed you by criticizing your drinking?”), Guilty (“Have you ever felt bad or guilty about 
your drinking?”) and Eye-opener (“Have you ever had a drink first thing in the morning to 
steady your nerves or get rid of a hangover?”). This study described a score of two or more as 
indicating “alcohol consumption”; this cut-off would typically be used to indicate the 
possibility of alcohol dependence. Johnson et al. (2000) used a timeline follow-back to obtain 
self-reported alcohol consumption, and the Alcohol Use Disorder Identification Test 
(AUDIT; Babor, Ramon De La Fuente, Saunders, & Grant, 1992). “Problem drinking” was 
defined as any one of three criteria: consuming more than 14 drinks per week, binge drinking 
(more than five drinks per occasion for men, more than three for women), or scoring more 
than five out of a maximum of 40 on the AUDIT. It is not explained why five was chosen as 
the cut-off for the AUDIT; the established cut-off for hazardous drinking is eight or more 
(Babor, Higgins-Biddle, Saunders, & Monteiro, 2001; Babor et al., 1992). The other eight 
studies categorised alcohol consumption based on self-reported frequency, quantity, or 
subjective description of alcohol consumption. 
The way responses were categorised was extremely inconsistent across studies. Table 4 
demonstrates the variability in categories of alcohol consumption, compared to the UK 
recommended guidelines of no more than 14 units (112g of ethanol) per week (Department of 
Health, 2016a). 
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Table 4 – Categories of Alcohol Consumption 
Source No alcohol <14 units*/week – lower-risk 
drinking 
>14 units*/week – 
higher-risk drinking 
Halepian 
et al., 2018 
Former 
drinker 
Non-
drinker 
Up to one time per 
week 
More than once per week 
Hankó et 
al., 2007 
Never Rarely (1-2x/month) Occasionally 
(1-2x/week) 
Regularly (1-2 drinks/day) 
Huang et 
al., 2017 
Previous 
alcoholic 
(abstained 
for >1 year) 
No alcohol consumption (average <25g daily) Current alcoholic (>25g 
daily for >1 year) 
Johnson et 
al., 2000 
 
Abstain Drinker (>1 drink in last 30 days) 
Light drinker (>1 drink 
in last 30 days, <3 
drinks per week) 
Moderate 
drinker (4-14 
drinks/week) 
Heavy drinker (>14 
drinks/week) 
Non-problem drinker Problem drinker (>5 on 
AUDIT, >14 drinks/week, 
or >5/>3 drinks on one 
occasion for men/women) 
Karter et 
al., 2001 
Abstain <3 drinks/day 3+ drinks/day 
Karter et 
al., 2000 
Not excessive alcohol intake Excessive alcohol 
intake (>21 
drinks/week) 
Kilbourne 
et al., 2005 
Not hazardous/binge drinking Hazardous/binge drinking (6+ 
drinks on one occasion) 
Mangou et 
al., 2012 
Not an alcohol consumer Alcohol consumer 
(>300ml 
ethanol/week) 
 Not able to convert or compare to units per week 
Lerman et 
al., 2004 
Not excessive drinking Excessive drinking (report history of frequent 
alcohol intake and criticised by family/friends for 
drinking) 
Waari et 
al., 2018 
Not an alcohol consumer Alcohol consumer (≥2 on CAGE questions) 
NB. The category descriptors in this table are taken directly from the papers 
* One unit of alcohol in the UK is defined as 8g of pure ethanol; 14 units is 112g. 
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Five studies used binary categories of either drinker/non-drinker, or excessive/not excessive 
drinking (Karter et al., 2000; Kilbourne et al., 2005; Lerman et al., 2004; Mangou et al., 
2012; Waari et al., 2018). The other five studies had three or more categories, mostly non-
drinkers and two or more additional categories defined by frequency or quantity (Halepian et 
al., 2018; Hankó et al., 2007; Huang et al., 2017; Johnson et al., 2000; Karter et al., 2001). 
However, the cut-offs used to categorise consumption were varied. For example, Huang et al. 
(2017) considered people drinking up to 25g alcohol per day (approximately three units in the 
UK) as non-drinkers. Other studies described non-drinkers as those drinking less often than 
once or twice a month (Hankó et al., 2007), or those abstaining or “never” drinking alcohol 
(Halepian et al., 2018; Johnson et al., 2000; Karter et al., 2001) 
One paper stands out as having an unusually high cut-off to differentiate alcohol consumers 
from non-consumers. Mangou et al. (2012) used 300ml ethanol per week as a cut-off, which 
they cited from Panagiotakos et al. (2007). However, in the cited paper, the figure of 300ml 
represented the volume of alcoholic beverage rather than the volume of pure ethanol, which 
was then calculated to be 36g of ethanol (4.5 UK units) rather than the 30 UK units contained 
in 300ml of pure ethanol. 300ml was also used as a measurement of daily intake, rather than 
weekly intake which Mangou et al. describe. It is therefore unclear whether Mangou et al. 
were measuring the volume of alcoholic beverage or the volume of ethanol, and therefore 
limits the conclusions we may draw from this study. An attempt was made to contact the 
corresponding author for clarification, but without success. 
3.5 Measures of Self-Management 
The concept of health self-management is multi-faceted, so it is unsurprising that the papers 
included in this review measured different behaviours and in different ways. The most 
frequently measured behaviour was medication-taking, including both insulin and oral 
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medications, which was measured in seven studies (Halepian et al., 2018; Hankó et al., 2007; 
Huang et al., 2017; Johnson et al., 2000; Kilbourne et al., 2005; Lerman et al., 2004; Waari et 
al., 2018). The self-monitoring of blood glucose was measured in four studies (Hankó et al., 
2007; Johnson et al., 2000; Karter et al., 2001, 2000), as was dietary quality in line with 
recommendations (Hankó et al., 2007; Johnson et al., 2000; Lerman et al., 2004; Mangou et 
al., 2012). Frequency of exercise was measured in three studies (Hankó et al., 2007; Johnson 
et al., 2000; Lerman et al., 2004). Lerman et al. (2004) used medication, dietary adherence, 
and exercise to calculate an overall adherence score.  
Four studies used pre-designed questionnaires. Johnson et al. (2000) used the Summary of 
Diabetes Self-Care Questionnaire (SDSCQ; Toobert & Glasgow, 1994), Lerman et al. (2004) 
used the Self-Care Inventory (SCI; Greco et al., 1990), Mangou et al. (2012) used the Healthy 
Eating Index (HEI; Guenther, Reedy, & Krebs-Smith, 2008), and Waari et al. (2018) used the 
Morisky Medication Adherence Scale (MMAS-8; Morisky, Ang, Krousel-Wood, & Ward, 
2008). Five studies developed their own questions or ways to measure self-management 
(Halepian et al., 2018; Hankó et al., 2007; Karter et al., 2001, 2000; Kilbourne et al., 2005). 
One study did not describe how adherence was measured or defined (Huang et al., 2017) 
3.6 Quality Assessment of Individual Studies 
As there were only a small number of studies eligible for inclusion, quality assessment was 
not used as an additional inclusion or exclusion criterion. Table 5 shows the completed 
Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies (National 
Heart, Lung and Blood Institute, n.d.). As the majority of the included papers were not 
looking at alcohol as a primary variable of interest, the tool was used so that questions 6-12 
and 14 were asked only of the variables relevant to this review’s question. For item 14, the 
“potential confounding variables” were not predetermined. 
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Two of the ten papers were rated as being of good quality (low risk of bias), four were judged 
to be of fair quality, and the remaining four were classed as poor quality (high risk of bias). 
These ratings were based on the single reviewer’s judgment of the quality of each paper in 
relation to the variables of interest, rather than a numerical score or cut-off. 
3.7 Main Findings 
There were four key areas of self-management that were measured across several different 
studies: prescribed medication, dietary guidelines, regular exercise, and blood glucose 
monitoring. There were two additional outcomes related to self-management measured in one 
study each: attendance at diabetes-related medical appointments and an overall measure of 
adherence to guidelines around self-management. Table 6 summarises the findings relevant to 
this review question, grouped according to the area of adherence. 
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Table 14 - Results Related to Areas of  Self-Management 
Area of self-
management 
Significant findings Non-significant findings Number of 
papers 
Prescribed 
medication 
Participants consuming less than 25g alcohol per day were more likely to 
demonstrate good medication adherence than those consuming more than 
25g per day (Huang et al., 2017) 
χ 2 (1, N = 25,454) = 243.79, p < 0.0001 
OR = 2.32, 95% CI [2.09, 2.59], p < 0.0001 
Drinkers were less likely to take oral diabetes medication as recommended 
compared to non-drinkers (Johnson et al., 2000) 
t = 4.6, p < 0.001 
There was no significant between insulin adherence score across 
four categories of alcohol consumption (Halepian et al., 2018) 
Bivariate analysis, p > 0.2 
There were no significant associations between the frequency of 
nonadherence to medication purchasing or taking across four 
categories of alcohol consumption, (Hankó et al., 2007) 
χ 2 statistics not reported; p = 0.546 for medication purchasing 
and p = 0.237 for medication taking 
There was no significant difference in insulin adherence 
between drinkers and non-drinkers (Johnson et al., 2000) 
t statistic not reported, p = 0.67 
No significant association between binge drinking and oral 
medication adherence based on: (Kilbourne et al., 2005) 
  1. Patient report: χ2 = 2.8, p = 0.09, adjusted OR = 0.4, 95% CI 
[0.2, 1.2] 
  2. Provider report: χ2 = 2.7, p = 0.10, adjusted OR = 0.4, 95% 
CI [0.1, 1.2] 
  3. Electronic monitoring cap: adjusted β = -5, 95% CI [-23, 12], 
t = -0.6, p = 0.54 
  4. Pharmacy refill data: adjusted β = -10, 95% CI [-26, 6], t = -
1.3, p = 0.21 
Participants scoring 2+ on the CAGE were not significantly less 
likely to demonstrate poor medication adherence than 
participants scoring <2 (Waari et al., 2018) 
χ 2 (1, N = 288) = 2.12, p = 0.145 
OR = 0.22, 95% CI [0.05, 1.05], p = 0.057 
6 
Dietary 
guidelines 
Drinkers were less likely than non-drinkers to have: (Johnson et al., 2000) 
1. A high-fibre diet (t = 2.4, p = 0.02)  
2. A diet within recommended calorie limits (t = 2.0, p = 0.049) 
Drinkers were more likely than non-drinkers to have: (Johnson et al., 2000) 
1. A diet high in fat (t = 4.2, p < 0.001) 
There was no significant associations between the frequency of 
nonadherence to dietary recommendations across four categories 
of alcohol consumption (Hankó et al., 2007) 
χ 2 statistic not reported; p = 0.225 
3 
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2. A diet high in sweets/desserts (t = 2.7, p = 0.007) 
3. Overall poor diet (t = 4.5, p < 0.001) 
Using standardised multiple regression, alcohol consumption was inversely 
related to dietary compliance (controlling for relevant co-variables) 
(Johnson et al., 2000) 
β = -0.191, SE = 0.47, t = -3.77 p < 0.001 
Participants drinking >300ml ethanol per week were more likely to have an 
adequate diet quality than participants drinking <300ml per week(Mangou 
et al., 2012) 
Principal component analysis - excessive alcohol consumption accounted 
for 17.0% of the variance in the obese subgroup, and 14.7% of the variance 
in the total sample 
There was no significant difference in dietary compliance 
between problem drinkers, non-problem drinkers and non-
drinkers (Johnson et al., 2000)  
Statistics not reported 
There was an inverse linear trend between some aspects of 
dietary compliance (fat, energy intake, fibre) and level of 
alcohol consumption as a continuous variable, although this did 
not reach significance (Johnson et al., 2000) 
Statistics not reported 
 
Regular 
exercise 
Drinkers exercised for significantly fewer days per month than non-drinkers 
(Johnson et al., 2000) 
14.4 vs 17.6 days; t = 2.2, p = 0.03 
There was no significant associations between the frequency of 
nonadherence to physical activity recommendations across four 
categories of alcohol consumption (Hankó et al., 2007) 
χ 2 statistic not reported; p = 0.412 
 
2 
Blood 
glucose 
monitoring 
Participants drinking >21 drinks per week were more likely to be non-
adherent to blood glucose monitoring than those drinking less than this 
(Karter et al., 2000) 
OR = 1.5, 95% CI [1.2, 1.8], p < 0.05 
Among participants whose T2DM was treated with oral medication, there 
was a significant association between alcohol consumption (across three 
categories) and adherence to the recommended frequency of blood glucose 
monitoring (Karter et al., 2001) 
χ 2 (2, N = 12,786) = 9.54, p = 0.009 
Drinkers performed home blood glucose monitoring on fewer 
days per month than non-drinkers, however this did not reach 
significance (Johnson et al., 2000) 
26 vs 31 days; t statistic not reported, p = 0.39 
Among participants whose T2DM was treated with insulin or 
controlled through diet, there were no significant associations 
between alcohol consumption (across three categories) 
adherence to the recommended frequency of blood glucose 
monitoring (Karter et al., 2001) 
χ 2 (2, N = 5,552) = 2.93, p = 0.231 for insulin-treated 
χ 2 (2, N = 4,815) = 5.08, p = 0.079 for diet-controlled 
3 (2 with 
overlapping 
sample) 
Other Alcohol consumption per week was inversely correlated with attendance at 
diabetes-related outpatient appointments (Johnson et al., 2000) 
r = -0.11, p < 0.05 
In a multiple logistic regression analysis, the probability of having a poor 
adherence to at least two of the three main recommendations (correct 
medication dose, recommended food portions, and regular exercise) was 
  2 
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associated with excessive drinking (Lerman et al., 2004) 
OR 4.03, 95% CI [1.1, 21.0], p = 0.03 
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3.7.1 Taking of Prescribed Medication 
People with T2DM may be prescribed oral hypoglycaemic medication, injectable insulin, 
neither, or both. Six studies analysed whether alcohol consumption was associated with the 
taking of prescribed medication. 
One study found a significant association between alcohol consumption and oral medication 
compliance, while another study found no such association. Johnson et al. (2000) found that 
participants who drank at least one drink in the past month were less likely than non-drinkers 
to be compliant with oral medication, as measured using a relevant question from the 
SDSCQ. This was analysed using a t-test (t=4.6, p<0.001). In contrast, Kilbourne et al. 
(2005) found no significant relationship between hazardous/binge drinking and oral 
medication adherence, as measured by both patient and provider report, electronic monitoring 
cap, and pharmacy refill data. In Kilbourne et al.’s study, they compared binge drinkers (>6 
units on one occasion) to non-binge drinkers, which represents a very different comparison to 
the Johnson et al. study which compared drinkers (≥1 drink per month) to non-drinkers. The 
measurement of compliance also differed between the studies, with Johnson et al. using one 
question from a self-report questionnaire, and Kilbourne et al. using three other methods as 
well as patient self-report in order to establish compliance. To summarise, for oral medication 
specifically, binge drinkers were not less adherent than non-binge drinkers (Kilbourne et al., 
2005), but drinkers were less adherent than non-drinkers (Johnson et al., 2000).  
Two studies found that there was no significant association between alcohol consumption and 
insulin compliance. Johnson et al. found that there was no difference in compliance with 
insulin medication between drinkers (≥1 drink per month) and non-drinkers (p=0.67). Insulin 
compliance was measured using a relevant question from a self-report questionnaire. 
Similarly, a bivariate analysis found that alcohol intake was not significantly associated with 
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insulin adherence (p>0.2), as measured using a three-question medication adherence 
questionnaire (Halepian et al., 2018). This study categorised participants as former drinkers, 
non-drinkers, participants who drank up to once per week, and those who drank more 
frequently than this. To summarise, for insulin specifically, there was no evidence to suggest 
a difference in adherence between drinkers and non-drinkers, nor between drinkers with 
different levels of consumption (Halepian et al., 2018; Johnson et al., 2000). 
Three studies looked at the taking of any type of T2DM medication, rather than specifically 
for oral medication or insulin. One of the three studies (Huang et al., 2017) found that 
“current alcoholics” were less likely to demonstrate good medication adherence than “non-
drinkers”, according to a Chi-squared test (p<0.001). A “current alcoholic” was defined as 
someone drinking more than 25g of alcohol per day (approximately 3 UK units), and a “non-
drinker” was someone drinking less than this amount. The study did not report how 
medication adherence was defined or calculated; it was simply described as either “good” or 
“poor”. The remaining two studies found no significant relationship between alcohol 
consumption and medication adherence. Hankó et al. (2007) used a Chi-squared test to 
compare levels of alcohol consumption (never, rarely [1-2x per month], occasionally [1-2x 
per week], regularly [1-2 drinks per day]) with self-report measures of both medication 
purchasing (p=0.546) and medication taking (p=0.237), with neither test finding a significant 
association. Using bivariate analysis, Waari et al. (2018) also found no significant difference 
between “alcohol consumers” and “non-consumers” in medication adherence measured using 
the Morisky Medication Adherence Scale (MMAS-8; p=0.145). An “alcohol consumer” was 
defined as someone scoring two or more on the CAGE test, which does not measure alcohol 
consumption directly, but rather is a screening test for indicators of problematic drinking 
behaviours. To summarise, for overall medication compliance, heavier drinkers (>25g a day) 
were less compliant than participants drinking less than this (Huang et al., 2017). There was 
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no significant difference in compliance when alcohol consumption was treated as an ordinal 
variable (Hankó et al., 2007), nor when the CAGE test was used to categorise participants 
(Waari et al., 2018). 
Three studies treated alcohol consumption as a binary variable that grouped non-drinkers and 
lower-risk drinkers, and compared this group to more excessive or higher-risk drinkers (with 
the criteria for these categories differing across studies). Two found that higher-risk drinking 
was not associated with poorer medication adherence than lower-risk or non-drinking 
(Kilbourne et al., 2005; Waari et al., 2018), while one found that higher-risk drinkers were 
less adherent than lower-risk or non-drinkers (Huang et al., 2017). The latter paper was rated 
as “poor” quality using the critical appraisal tool and did not report how medication 
adherence was defined or calculated. Overall, there is little evidence to suggest that higher-
risk drinking is associated with poorer medication adherence, compared to lower-risk or non-
drinking examined together. 
Two studies treated alcohol consumption as an ordinal variable, and both found that there 
was no significant difference between medication adherence across the levels of alcohol 
consumption (Halepian et al., 2018; Hankó et al., 2007). One study compared drinkers with 
non-drinkers, and found that there was no difference in insulin adherence but a significant 
difference in oral medication adherence (Johnson et al., 2000). 
3.7.2 Consuming a Diet in Line with Recommendations 
Three studies looked at the relationship between alcohol consumption and diet. Mangou et al. 
(2012) and Hankó et al. (2007) considered diet as a single variable, while Johnson et al. 
(2000) used the SDSCA to explore overall dietary quality in addition to fibre, fat, 
sweets/desserts, and energy content. 
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Mangou et al. (2012) found that drinkers (>300ml ethanol per week) were more likely to have 
an adequate diet quality than non-drinkers (<300ml ethanol per week), with drinking status 
accounting for 17.0% of the variance in diet quality for obese participants and 14.7% of the 
variance for non-obese participants. Diet quality was measured through a dietitian-aided food 
recall, followed by calculation of a Healthy Eating Index score. In contrast, Hankó et al. 
(2007) found no significant difference in self-reported dietary adherence between participants 
reporting different levels of alcohol consumption (never, rarely [1-2x per month], 
occasionally [1-2x per week], regularly [1-2 drinks per day]) using a Chi-squared test 
(p=0.225). 
Johnson et al. (2000) used the SDSCQ to measure several aspects of dietary compliance, 
namely percentage of meals containing high fibre foods, high fat foods, and sweet/dessert 
foods, as well as the percentage of time energy intake was within recommended levels. These 
four aspects were also combined to generate an overall rating of dietary compliance. 
Participants who drank at least one drink in the past month (drinkers) were less likely than 
non-drinkers to have a high-fibre diet (t=2.4, p=0.02), and a diet within recommended calorie 
limits (t=2.0, p=0.049). Drinkers were more likely than non-drinkers to have a high-fat diet 
(t=4.2, p<0.001), a diet high in sweets/desserts (t=2.7, p=0.007), and an overall poor-quality 
diet (t=4.5, p<0.001). When categorised according to “problematic” drinking (scoring >5 on 
the AUDIT, consuming >14 drinks per week, or >5/>3 drinks on one occasion for 
men/women), there was no significant difference in dietary compliance between problem and 
non-problem drinkers. However, there was an inverse linear trend between levels of alcohol 
consumption (non-drinkers, non-problem drinkers, problem drinkers) and compliance with 
guidelines around fat, energy intake, and fibre. In a multivariate analysis, alcohol 
consumption was inversely related to dietary compliance (p<0.001) even after controlling for 
demographic characteristics (age, sex, education, ethnicity), healthcare utilisation (number of 
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clinic and emergency department visits and hospitalisations in last 12 months), diabetes-
related medical and physical conditions (BMI, duration of diabetes, presence of diabetes 
complications, HbA1c), dietary prescription, and smoking behaviour.  
3.7.3 Frequency of Exercise 
Two studies looked at the relationship between alcohol consumption and physical exercise, 
with one study finding a significant relationship and one finding no such relationship. 
Johnson et al. (2000) used a question from the SDSCQ to measure the frequency of 
exercising for at least 20 minutes, and found that participants who had at least one drink in 
the past month exercised for significantly fewer days than non-drinkers (t=2.2, p<0.05). In 
contrast, Hankó et al. (2007) found no significant difference in self-reported frequency of 
exercise between participants with different levels of self-reported alcohol consumption 
(never, rarely [1-2x per month], occasionally [1-2x per week], regularly [1-2 drinks per day]), 
using a Chi-squared test (p=0.412). 
3.7.4 Frequency of Blood Glucose Monitoring 
Three studies explored the relationship between alcohol consumption and frequency of blood 
glucose monitoring, which may be part of the self-management routine for people with 
T2DM (particularly those on oral or injectable hypoglycaemic medication). Two of these 
studies were from the same research group and had an overlapping sample (Karter et al., 
2001, 2000). 
In Karter et al.’s first study (2000), they found that participants consuming >21 drinks per 
week who were treated with insulin or oral medication were more likely to be non-adherent 
to the recommended frequency of blood glucose monitoring than participants consuming less 
than this (OR 1.5, p<0.05). Frequency of monitoring was measured through self-report, then 
validated in a subsample by comparing self-report data to the number of test strips ordered 
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through the hospital pharmacy. In their second study (Karter et al., 2001), adherence was 
measured solely through the number of test strips ordered, without the use of self-report data. 
A Chi-squared test found a similar pattern to the 2000 study specifically in those patients 
taking oral medication: participants drinking ≥3 drinks per day were more likely than those 
drinking <3 drinks per day or non-drinkers to be non-adherent to the recommended frequency 
of (p=0.01). However, there was no significant association between alcohol consumption and 
adherence to blood glucose monitoring among participants with insulin-treated (p=0.2) or 
diet-controlled T2DM (p=0.08). 
Johnson et al. (2000) also found that there was no significant difference between drinkers (≥1 
drink in the past month) and non-drinkers in terms of their self-reported adherence to blood 
glucose monitoring (p=0.39). 
3.7.5 Other Outcomes: attendance of diabetes-related medical appointments, overall 
adherence score 
Two studies looked at other variables related to diabetes self-management. Johnson et al. 
(2000) found a significant association between alcohol consumption (drinks per week) and 
attendance at diabetes-related outpatient appointments (r=-0.11, p<0.05), where participants 
who consumed more alcohol were less likely to attend appointments than those who 
consumed less. 
Lerman et al. (2004) used the SCI to generate an overall measure of self-management, where 
poor overall self-management was defined as poor adherence to two or more of the following 
recommendations: correct medication dose; recommended food portions; regular exercise. 
They found that “excessive drinking” was associated with poor adherence (OR 4.03, 95% CI 
1.1-21.0, p=0.03). “Excessive drinking” was defined as a participant self-report of frequent 
alcohol intake and having been criticised by friends or family for their drinking.  
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4.0 Discussion 
This review used a systematic methodology and narrative synthesis to explore possible 
associations between alcohol consumption and aspects of health self-management behaviour 
in people with T2DM. The findings have highlighted the complexity of associations between 
alcohol consumption and various self-management outcomes, with limited consistency in 
results across the included studies. Four major areas of self-management were explored in 
multiple studies, as well as two other outcomes being examined in one study each. 
4.1 Summary of Key Findings 
4.1.1 Taking of Prescribed Medication: There is some evidence that drinkers are less likely to 
take oral medication as prescribed compared to non-drinkers, and that higher-risk drinkers are 
overall less likely to take medication as prescribed compared to lower-risk drinkers. 
However, several studies found no significant relationship between alcohol consumption and 
medication-taking. 
4.1.2 Consuming a Diet in Line with Recommendations: There were conflicting findings 
about the relationship between alcohol consumption and consumption of a healthy diet. Of 
the three papers that explored this outcome, the one with the highest rating on the quality 
assessment tool found that drinkers were more likely to have a poor diet compared to non-
drinkers. 
4.1.3 Frequency of Exercise: Again, the evidence for a relationship between alcohol 
consumption and frequency of exercise was mixed, with one null result and one better quality 
study finding that drinkers exercised less frequently than non-drinkers. 
4.1.4 Frequency of blood glucose monitoring: Participants who consumed more alcohol 
(particularly those whose T2DM is treated with oral medication) were less likely to monitor 
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their blood glucose as often as recommended compared to those who consumed less or no 
alcohol. 
4.1.5 Other outcomes: Other self-management outcomes were explored in one study each. 
Drinkers had poorer attendance at diabetes-related clinic appointments than non-drinkers, and 
excessive drinking was associated with poorer overall self-management. 
4.2 Discussion 
The interactions between health-related behaviours are complex, as evidenced by the mixed 
results included in this review, and self-management in one area does not necessarily predict 
self-management in other areas. There is a trend for increased alcohol use to be associated 
with poorer self-management in several domains, however the results were far from 
universally consistent. 
The heterogeneity in measuring alcohol use made it particularly difficult to compare results 
across the different studies and may be a factor in explaining the variable findings and 
conflicting evidence. A person drinking 14 units of alcohol per week, following UK 
guidelines (Department of Health, 2016b) would be considered a heavy or excessive drinker 
in some studies, a non-excessive drinker in others, and potentially even a non-drinker 
according to the criteria in two studies. None of the studies treated alcohol consumption as a 
continuous variable, and the cut-offs for defining categories of consumption or risk level 
were inconsistent between studies. In health-related alcohol research it is also important to 
consider the “sick quitter” effect (Shaper, Wannamethee, & Walker, 1988), whereby people 
with complex health needs may stop drinking and therefore results may indicate that drinkers 
demonstrate better outcomes than non-drinkers. Only two of the 10 studies differentiated 
former drinkers from lifelong non-drinkers.  
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Similarly, there was substantial heterogeneity in the way that self-management behaviours 
were measured across studies. For example, some compared the behaviours to recommended 
guidelines, while others measured the frequency of the behaviours. 
It is noteworthy that several studies found different results for the taking of prescribed 
medication and frequency of blood glucose monitoring for people whose T2DM was 
managed with oral medication compared to insulin or diet alone. This is an area that could 
benefit from further exploration in future research.  
In Table 4, UK guidelines were used as an anchor to aid comparisons between how different 
studies categorised alcohol use, although none of the studies were set in the UK. 
Recommendations for moderate or lower-risk alcohol consumption vary between different 
countries. For example, in the USA, guidelines recommend consuming no more than one 
standard drink per day for women and two standard drinks per day for men (U.S. Department 
of Health and Human Services & U.S. Department of Agriculture, 2015). A “standard drink” 
in the USA is defined as 14g of pure ethanol, while in the UK it is defined as 8g. Therefore a 
male drinking in moderation according to US guidelines could be drinking 57% more ethanol 
than recommended according to UK guidelines. UK guidelines were chosen as a reference 
point in this review as the author is based in the UK, and because a gap was identified in UK 
clinical guidance regarding alcohol and T2DM. Future research could aid comparisons 
between studies set in different countries by reporting alcohol consumption in grams or 
millilitres of pure ethanol. 
Patterns of alcohol use vary across different countries and cultures, and are likely to vary in 
how they relate to health and self-management behaviour (Room, Babor, & Rehm, 2005). It 
is therefore important to bear this in mind as a consideration when trying to generalise from 
the results described in this review to other countries or cultures. 
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No age limits were used in the search strategy, but all of the included studies focused on adult 
participants. This is to be expected given that the studies were measuring alcohol 
consumption, and because T2DM is not often diagnosed in childhood. People under the age 
of 20 make up only 0.12% of the total number of people with T2DM in England and Wales 
(Health and Social Care Information Centre, 2019). However, the prevalence of youth-onset 
T2DM is increasing (Dabelea et al., 2014; Mayer-Davis et al., 2017) so alcohol use in young 
people with T2DM may be an area for further investigation in future research. 
4.3 Limitations 
The quality of the included studies is a limitation of this review; only two of the ten were 
rated as being of good quality and four were rated as poor quality. As there were only a small 
number of studies relevant to the review question, the quality assessment was not used to 
further narrow down the results. This means that this review includes poorer quality 
evidence, and this should be taken into consideration when interpreting the conclusions. 
A major limitation in synthesising the results of the included studies was the heterogeneity in 
how both alcohol consumption and self-management behaviours were operationalised and 
measured. While some studies used validated questionnaires such as the AUDIT or DSMQ, 
and others used direct measures (for example, number of alcohol units consumed per week or 
number of blood glucose testing strips purchased), some studies used unvalidated proxy 
measures. None reported alcohol consumption as a continuous variable. It was therefore not 
possible to directly compare results across studies or to synthesise the results quantitatively. 
Most of the included studies relied on self-report measures of both alcohol consumption and 
self-management behaviours, rather than objective data gathered through observation. Self-
report measures are likely to be more subjective and somewhat susceptible to social 
desirability bias, particularly where questionnaires or surveys were administered by an 
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interviewer rather than remotely or anonymously (Krumpal, 2013). It is likely that true 
alcohol consumption is somewhat higher than reported, and self-management is poorer than 
reported. 
The conclusions of any review are likely to be susceptible to publication bias, whereby 
studies that have not found significant results (or significant results in an unexpected 
direction) are not published. However, this may be less relevant for the current review 
because alcohol consumption was not the primary variable of interest in most of the included 
studies. Therefore, authors may have been less likely to withhold from publishing non-
significant results regarding a variable that was not a major part of the research question. 
Despite the systematic nature of this review and choice of databases to search, it is possible 
that studies in non-searched databases were missed and therefore that this review represents 
an incomplete retrieval of the literature. The databases were chosen to cover as broad a range 
of journals as possible in the fields of medicine, nursing, and psychology in an attempt to 
identify all relevant literature. 
A range of search terms related to the concept of “self-management” were used to attempt to 
systematically find all studies eligible for inclusion. However, the related term “concordance” 
was accidentally omitted from the searches, and wildcards (for example “adheren*” to search 
for both “adherence” and “adherent”) were not used. This may have been a limitation of the 
search strategy.  
Of the ten studies included in this review, all had an observational design and eight were 
cross-sectional. It is therefore only possible to describe associations, and impossible to draw 
any conclusions about direction of causation. 
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4.4 Conclusions 
The results of the studies included here demonstrate an overall trend towards increased 
alcohol consumption being associated with a pattern of self-management behaviours that may 
be less effective in managing blood glucose. However, the small number of studies retrieved, 
the variable quality of the included studies, and the diversity of measures used to 
operationalise the dependent and independent variables means that it is difficult to be 
confident in drawing specific conclusions. 
What is clear from this review is that there is a nuanced relationship between alcohol 
consumption and self-management of T2DM, which should be further explored with good 
quality research. This should explore alcohol consumption within recommended guidelines, 
as well as higher levels of consumption that may or may not be diagnosed as Alcohol Use 
Disorder. Future researchers should carefully select appropriate outcome measures to allow 
quantitative synthesis of results across multiple studies. The AUDIT has been developed by 
the World Health Organization and includes questions about the frequency and quantity of 
alcohol consumption as well as indicators of dependence and harmful alcohol use (Babor et 
al., 2001), making it a useful standardised measure that could be adopted routinely in such 
research to allow comparison between studies. Further studies set in different countries would 
increase the ecological validity when using research to inform local clinical 
recommendations. 
Clinicians working with people with T2DM should be aware of the associations described in 
this review as they could be indicators of the need for further education around either alcohol 
or self-management. Frequent and/or heavy alcohol consumption may be a flag for people at 
risk of less effective self-management of their T2DM, and suboptimal blood glucose levels 
may be a flag for people who are consuming excess alcohol.  
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                     Part 3: Clinical Experience 
PsychD Clinical Programme 
Summary of Clinical Experience 
Year 1: Adult Mental Health (4th November 2016 – 15th September 2017). 
Setting: Community Mental Health Recovery Service 
Main models: Cognitive Behavioural Therapy, Acceptance and Commitment Therapy, 
Schema Therapy 
During my first-year placement I offered assessments and psychological interventions through 
a community-based secondary care team for adults aged 18-65 with mental health difficulties. 
I used Cognitive Behavioural Therapy (CBT), Acceptance and Commitment Therapy (ACT), 
and principles of Schema Therapy with people experiencing difficulties such as depression, 
anxiety, obsessive-compulsive disorder, alcohol use disorder, and psychosis. I led a CBT-based 
Coping Skills course, and both co-wrote and co-facilitated a psycho-educational course on 
Understanding Post-Traumatic Stress Disorder (PTSD). I completed two neuropsychological 
assessments using the Wechsler Adult Intelligence Scale (WAIS-IV). I delivered training to 
the multi-disciplinary team on cultural sensitivity when working with Gypsies and Travellers. 
As a service-related project, I evaluated outcome measures and participant feedback from the 
Understanding PTSD course. 
Year 2: Older Adults Mental Health (17th January 2018 – 29th June 2018) 
Setting: Community Mental Health Team for Older People 
Main models: Acceptance and Commitment Therapy, Neuropsychological Assessment, 
Positive Behaviour Support 
My older adult placement was within a community-based secondary care team for adults aged 
65 and over with mental health difficulties and/or dementia. I use ACT both individually and 
in a group setting with people experiencing low mood and anxiety. I offered a teaching session 
for the multi-disciplinary team on alcohol use in dementia. I conducted neuropsychological 
assessments for adults with suspected dementia using a bespoke battery of tests. I offered 
organisational consultation based on the Newcastle Model for care home staff caring for 
patients with dementia and challenging behaviours. I offered an intervention focused on 
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adjustment with a couple in their 50s following one partner being diagnosed with fronto-
temporal dementia. 
Year 2: Child and Adolescent Mental Health (18th July 2018 – 12th April 2019) 
Setting: Child and Adolescent Mental Health Service 
Main models: Cognitive Behavioural Therapy, Acceptance and Commitment Therapy, 
Systemic Family Therapy, Neuropsychological Assessment 
My child placement was in the Specialist Community Team of a Tier 3 Child and Adolescent 
Mental Health Service, working with young people (up to 18) living in the community. I 
offered CBT for difficulties including anxiety, depression, OCD, social phobia, separation 
anxiety, and trichotillomania. Some of these interventions had to be adapted for young people 
with neurodevelopmental conditions including ADHD and Autism Spectrum Conditions. I 
often needed to liaise with schools, Children’s Services and the Local Authority to inform the 
provision of support for young people. I was part of the reflecting team for the Systemic Family 
Therapy clinic. I used the Wechsler Intelligence Scale for Children (WISC-IV) to offer two 
neuropsychological assessments. I co-facilitated a CBT-based psycho-educational group for 
parents of children with anxiety through the Primary CAMHS team. I offered a teaching session 
for the multi-disciplinary team on medically unexplained symptoms in young people.  
Year 3: Specialist (1st May 2019 – 4th October 2019) 
Setting: Critical Care Psychology in an Intensive Care Unit 
Main models: Cognitive Behavioural Therapy, Acceptance and Commitment Therapy, 
Trauma-Focused Cognitive Behavioural Therapy 
My specialist placement was in a newly established Clinical Psychology service within an 
Intensive Care Unit (ICU) in a general hospital. I offered psychological assessment and 
interventions with inpatients in the ICU and the wider hospital, assessment as part of the ICU 
follow-up clinic for outpatients, and assessments/interventions with outpatients following 
discharge from ICU. The interventions involved the use of trauma-focused CBT and ACT for 
anxiety, PTSD, and acute stress disorder. I offered a teaching session for junior nurses on the 
non-pharmacological management of delirium, PTSD, and psychological screening protocol 
for ICU inpatients. I took part in a patient education day where I delivered a presentation on 
the psychological impact of pancreatitis. As a new service, I was able to be heavily involved 
in service development projects including the identification of appropriate mood outcome 
measures and cognitive screening measures, a report on ICU staff wellbeing, an audit of non-
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attendance at follow-up clinic, a report on anxiety/depression in pancreatitis outpatients, and 
training in ICU diaries for staff. 
Year 3: Learning Disabilities (23rd October 2019 – 20th March 2020) 
Setting: Community Team for People with Learning Disabilities 
Main models: Cognitive Behavioural Therapy, Acceptance and Commitment Therapy, 
Neuropsychological Assessment, Positive Behaviour Support 
My final placement was in a community-based team for adults with learning disabilities. I 
offered adapted CBT and ACT for people with varying levels of intellectual ability, for 
difficulties including anxiety, social phobia, OCD, and PTSD. I offered consultation with 
families, carers and staff teams to manage challenging behaviour. I used the WAIS-IV and 
Adaptive Behaviour Assessment System (ABAS-III) to conduct a learning disability 
assessment, and a bespoke package of tests to assess for dementia in someone with Down’s 
Syndrome. I was part of the multi-disciplinary team offering consultation through a Positive 
Behaviour Support clinic. 
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                           Part 4: Assessments 
PsychD Clinical Programme 
Table of Assessments Completed During Training 
Year I Assessments 
Assessment Title 
WAIS WAIS Interpretation (online assessment) 
Practice Report of 
Clinical Activity 
A Cognitive Behavioural Informed Initial Assessment 
and Formulation of Amy (pseudonym), a female in her 
Mid-Forties, in Recovery from a First Episode of 
Psychosis 
Audio Recording of 
Clinical Activity with 
Critical Appraisal 
A critical appraisal of an audio-recorded Cognitive 
Behavioural Therapy treatment session with Tim 
(pseudonym), a male in his mid-forties 
Report of Clinical 
Activity N=1 
A Third-Wave Influenced Cognitive Behavioural 
Assessment and Intervention with Jess (pseudonym), a 
Woman in her Early 40s with Obsessive Compulsive 
Disorder 
Major Research Project 
Literature Survey 
Sexual activity after intestinal ostomy surgery: a 
systematic survey of the literature 
Major Research Project 
Proposal 
Exploring Alcohol Consumption, Psychological Distress 
and Health Self-Management in People with Type II 
Diabetes 
Service-Related Project Evaluating an “Understanding Post-Traumatic Stress 
Disorder” Course within a Recovery College 
 
Year II Assessments 
Assessment Title 
Report of Clinical 
Activity – Formal 
Assessment 
A formal neuropsychological assessment of Liz, a 71-
year-old White British female with reported memory 
problems 
PPD Process Account A reflective account of a Personal and Professional 
Development Group from October 2016 to July 2018 
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Year III Assessments  
Assessment Title 
Presentation of Clinical 
Activity 
Beating Trixie: A behavioural intervention for 
trichotillomania with Jess, 14, and her mother Kay (with 
additional systemic commentary) 
Major Research Project 
Literature Review 
How does alcohol consumption relate to health self-
management behaviours in people with Type 2 Diabetes? 
A narrative synthesis of the literature 
Major Research Project 
Empirical Paper 
Exploring Alcohol Consumption, Psychological Distress 
and Health Self-Management in People with Type II 
Diabetes 
Report of Clinical 
Activity 
Cognitive Behavioural Therapy for Anxiety and Post-
Traumatic Symptoms Resulting from Critical Illness and 
an Intensive Care Admission 
 
 
